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The following three papers which make up Chapters 2-4 all have a common 
theme and ideology behind ·them. All tbree chapters are concerned with what ~Y 
agricultural producers are doing when it comes to water quality and, longitudinally, 
trying to determine if agricultuqtl producers change over time when a water quality 
educational program is initiated in their area. The papers are also interested reporting 
research designed to determine if recent water quality educational programs are effective 
in what they seek to accomplish. It is a new strategy in Oklahoma -- this evaluation of 
water quality educational programming -- and there are certainly many human elements 
which come into play. These elements exist because, if there are water quality problems 
in an area, people are to blame, people are the key to education, and people are the means 
to a cure. 
Water quality education is·at best a difficult endeavor and almost always has 
political ramifications during all of its phases. So, why try to educate agricultural 
producers in new ideas and technologies that may protect their water quality if it is so 
hard to do? Some would say it is because of a desire to make the world a better place, or 
more simply, just make a small area of the world a better place. Others might argue that 
those who feel a. need to environmentally educate people are only doing it for selfish ends 
and agendas and may care little for those they seek to educate. There is probably a little 
truth in each of these philosophies, but what both of them seem to forget is that 
agricultural producers have needs of their own which will lead them to seek education 
that they feel is appropriate. 
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Agricultural producers seek education, but often times may not know exactly 
what that education may entail. It is up to educators to ensure that agricultural producers 
get the education they need. Educators may also provide new ideas related to the initial 
answers the producers sought. 
In the following papers, a program that did not seem to work so well and a 
program that did seem to work well will be analyzed. · The main noticeable differences 
between the two programs seemed to be four things: 1) the hiring of a County Extension 
Water Quality Agent in the successful program; 2)production differences between the 
two areas; 3) specific targeting of a small watershedin the successful program versus a 
more diffuse county wide approach in the unsuccessful program; and 4) animal waste 
disposai as a result of poultry farms, was an identified problem in the successful 
program. It is very possible that the Extension Agriculture Agents are too busy to handle 
much new water quality programming and maintain their other programs. The trend does 
appear to be going toward increased water quality programming at the county level and 
even geographically smaller areas for modeling purposes; so, the hiring of Extension 
Agents for the specific purpose of conducting water quality agricultural education may be 
the answer for overworked Agriculture Agents and the water quality needs of the county. 
Also, more focused education that caters to the individual farm and management on that 
farm should be heavily considered. 
CHAPTER II 
DIFFUSION AND ADOPTION OF BEST MANAGEMENT PRACTICES 
AFFECTING WATER QUALITY IN SOUTHWEST OKLAHOMA 
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Report on the survey of residents of target watersheds in the study, "Educational Support 
to BMP Implementation in Southwestern Oklahoma," Task 1000 EPA 319-FY 1992 
By Troy A. Pierce, James P. Key and Michael D. Smolen 
INTRODUCTION 
As part of the Oklahoma State University educational program, a telephone survey 
was undertaken to determine the attitudes, knowledge and behavior of residents of four 
targeted watersheds: Barnitz Creek, Lake Creek, Whiskey Creek and Willow Creek. At 
the start of the study, each of the target watersheds had received some attention from the 
lead nonpoint source agency, the Oklahoma Conservation Commission. This attention 
had come in the form of Environmental Protection Agency 319 (nonpoint-source-
pollution) program cost sharing through the Conservation Districts of Lake Creek, 
Whiskey Creek and Willow Creek, and in the form of demonstration plots in the Barnitz 
Creek area. 
The project was interested in determining residents' attitudes, knowledge and 
perceptions to help orient the project in a positive light, rather than attacking prevailing 
concerns head on. Many times agency assumptions about attitudes result in unnecessary 
caution, and at other times there may be unanticipated reasons for caution. Either error 
can slow or cripple a project. 
4 
This survey attempted to assess respondents' attitudes, knowledge and perceptions 
about their water resource, about the quality and wlnerability of that water resource and 
their drinking water, and the sources that threaten their water resources. Behavior was 
assessed to determine the extent of Best Management Practice (B:MP) implementation at 
the start of the project. The intention was to reassess at a later date to determine over 
time whether BMP implementation had changed, if residents' knowledge had changed, or 
if residents' attitudes· had changed concerning water quality protection. 
THEORETICAL/LITERATURE BASE 
Rural America's water supply has been the focus of much attention and research in 
. recent years. An excellent synthesis of the findings from research can be found in the 
Environmental Protection Agency seminar publication of the National Rural Clean Water 
Project Symposium, Ten Years of Controlling Agricultural Nonpoint Source Pollution: 
The RCWP Experience (1992). This publication documents the work of the Rural Clean 
Water Program for the past ten years in the United States. The specific section on 
"research needs and future vision" clearly indicates a need for improved implementation 
strategies for agricultural best management practices (BMPs). In order for these 
implementation strategies to be effective, it is crucial that education programs in these 
areas be monitored to determine the most efficient means of establishing diffusion 
practices, therefore making the adoption process as short as possible. 
An RCWP project in Twin Falls County, Idaho concerning the Rock Creek stream 
(Gale, 1995) targeted specifically nonpoint source pollution from agricultural sources. 
The stream was being degraded by high loads of sediment and agricultural pollutants. 
After implementation ofBMPs such as conservation tillage and water management, the 
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"sediment and phosphorus delivery to the river'' was decreased by 75% and 68%, 
respectively. Studies such as this provide a basis for other studies in the education and 
implementation ofBMPs which affect water quality and can provide insight into what can 
be accomplished in a watershed that has been degraded due to nonpoint source 
contaminants. 
Reading E. M. Rogers' theoretical construct on diffusion/adoption, he concluded 
that the changes that occur to an individual or to a social system as a result of the 
adoption or rejection of an innovation have not been studied adequately {1983). With 
Rogers' conclusion under consideration, a study of the adoption process -- as it applies to 
the adoption of agricultural BMPs which affect water quality -- would provide greater 
understanding of targeted individual producers; It would as well help determine if 
societies within watersheds change over time with the dissemination of information used 
to illicit a change in attitudes and practices. 
Titenberg (1992) stated that pollutants are the after effects of production and 
consumption and that invariably these pollutants must reenter the environment in some 
form. With water treated as a common property resource in the U.S. legal system and 
with past overexploitation of this water resource as a dumping point for waste (in the past 
by industry and more currently blamed on non-point sources of pollution such as 
agriculture), rapid adoption of BMPs as well as significant changes in past perceptions by 
agricultural producers can help to head off unilateral governmental regulations. These 
regulations might leave little room for compromise and might not provide readily available 
substitutions. In· determining rate of adoption, diffusion and change in perceptions as they 
relate to water quality issues and the Cooperative Extension Service, there may be ways to 
improve educational methods in the instruction of environmentally sensitive topics, thus 
further speeding up the overall process. 
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PURPOSE AND OBJECTIVES 
The purpose of this study was to.determine the attitudes, knowledge and practices 
of agricultural producers in the Southwest District of Oklahoma concerning pollution 
sources and management practices during the first year of an educational program to 
establish baseline information, against which to measure change. Specific objectives of the 
study were as follows: 
1) to determine knowledge concerning pollution sources and management 
practices among agricultural producers in the Southwest District of Oklahoma; 
2) to determine attitudes toward the implementation of agricultural best 
management practices affecting water quality; and 
3) to determine differences among watersheds concerning knowledge and 
attitudes about water quality and agricultural best management practices affecting water 
quality. 
PROCEDURES 
The instrument was developed by the State Water Quality Specialist, the 
Cooperative Extension Assistant Director for Agriculture, and the State Extension 
Evaluation Specialist. The instrument incorporated parts of several instruments which had 
been developed and tested for other BMP/water quality surveys including an instrument 
for a nationwide survey that was developed at North·Carolina State University. The 
instrument was divided into two sections: a water quality questionnaire portion and a 
specific producer survey portion; the water quality portion will be considered for this 
paper. The full instrument for this study was submitted to a panel of experts at Oklahoma 
State University and amended as needed. 
After instrument development, the survey of agricultural producers within the 
watersheds began in January, 1994. Initially, phone numbers oflocal agricultural 
producers within the four Environmental Protection Agency 319 project funded 
watersheds ofBamitz Creek, Lake Creek, Whiskey Creek, and Willow Creek in 
southwestern Oklahoma were obtained from the local county Cooperative Extension 
Agricultural Agent in which the respective watershed was located. · The~ phone numbers 
were used to conduct the telephone survey of the producers in the watersheds to obtain 
baseline data prior to an·educational "push" by the Extension Service to increase the 
knowledge and awareness of agricultural BMPs designed to protect water quality. 
. . 
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A Ust of 209 producers was provided by county and district extension personnel 
which represented the target population of producers within the four watersheds. Three 
telephone interviewers were hired and trained (to assure consistency) by the State 
Extension Evaluation Specialist prior to calling producers. Of the 209 producers, 
telephone interviews were completed by 86. producers by April 1, 1994, when calling·was 
ended. Of the 123 not completed, 32 declined to provide information, 30 gave convenient 
times to be contacted but were unavailable when contacted subsequently, 12 were no 
longer farming, five were wrong numbers, two had disconnected phones and two had no 
number. The remaining 40 had various reasons why their interviews were not completed, 
ranging from no answer when phoned, to someone answering but informing the 
interviewer that the desired contact was not at home. Most nonrespondents, who had not 
. ' . . 
declined to provide information, had' an atteinpted contact in this survey of four to five 
times. 
The first item tile respondent was asked was what they considered to be their 
primary commodity in production. · Once the prinla.ry commodity was determined, the 
interviewer would go immediately to the specific producer portion of the questionnaire. 
After the producer portion of the questionnaire was completed, the interviewer would 
then ask the questions pertaining to the water quality portion of the questionnaire. The 
responses were recorded on a computer by the callers as they made the calls using a 
program written by a graduate student to record and tabulate the data. The spreadsheet 
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program Excel was used in data analysis. The raw data were transferred into an Excel 
spreadsheet for ease in data handling, Various descriptive statistics were calculated on the 
data to provide insight into the respondents' knowledge and attitudes for use as baseline 
data .. 
RESULTS BY WATER QUALITY SURVEY 
Respondents in the different watersheds had fairly similar responses to most of the 
questions in the knowledge of water quality section of the telephone survey. There were, 
however, a few interesting exceptions as will be seen in the following summary. 
Of the 86 telephone interviews completed, the breakdown of respondents by 
watershed and crop produced is presented in Table I. As can be seen in Table!, about 
one-third to one-half of the producers from each watershed answered the telephone 
survey. Livestock producers had the largest percentage among respondents in each 
watershed except for Willow Creek where peanut producers dominated. Low numbers of 
respondents in the watersheds were found for alfalfa ( 4), cotton (3) and wheat ( 11 ). 
These low numbers within the previously mentioned crops are under some question based 
on the relatively low response rate expected for a telephone survey and will be compared 
extensively against results from subsequent surveys that are to be performed in 1996 and 
1999. Nevertheless, these results will be considered for baseline data purposes. 
Table I. Respondents by Watershed and Crop Produced 
Watershed alfalfa cotton livestock Eeanuts wheat TOTAL 
Barnitz Creek 2 3 8 0 6 19(59) 
Lake Creek 2 0 3 1 2 8(23) 
Whiskey Creek 0 0 14 0 0 14(30) 
Willow Creek 0 0 13 29 3 45(97) 
TOTAL 4 3 38 30 11 86(209) 
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As can be seen in Figure I, at least half of the respondents in Bamitz Creek and 
Lake Creek said there was at least somewhat of a problem with water quality in their area, 
but in noticeable contrast, the overwhelming majority of respondents in Whiskey Creek 
and Willow Creek (100% and 87%, respectively) said there was not a problem with water 
quality in their area. This is interesting considering Whiskey Creek was completely 
dominated by livestock producers and Willow Creek's producers were almost all livestock 
or peanut producers. Bamitz Creek and Lake Creek had a relatively more spread out 
distribution among the various types of agricultural production. This production 
difference within watersheds and individual watershed physical differences will need to be 
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Figure I. Percent Respondents Perceiving a 
Problem With Their Overall Water Quality 
Barnitz Lake Wlisklty Wlow 
Watershed 
Over two-thirds ( 68-82%) of the respondents in each of the watersheds considered 
their water quality to be about the same at the time of the survey as it was 10 years ago. 
Almost all (83-100%) of the respondents in each watershed had heard at least a little 
about how agriculture might affect water quality. Respondents in the watersheds primarily 
got their information about water quality from farm magazines, newspapers, and the 
Extension Service. 
The most commonly perceived causes of water pollution in the watersheds are 
presented in Table II. Types of pollution were separated into agricultural pollution and 
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nonagricultural pollution to better identify producers' perceptions of pollutants which 
affect water quality. At least one-third and up to over one-half of the producers within 
each watershed perceived agricultural sources as the major sources of water pollution in 
their areas. But, at the same time, an overwhelming majority of respondents (75-93%) 
within each watershed said that water pollution was not a problem on their particular farm. 
So, it appears that producers are willing to acknowledge agricultural pollution as a major 
. . .. 
cause of diminishing rater quality, but, they do not perceive themselves, individually,. as 
the source of the pollution. 
Table Il Within Producer's Area: Specific Perceived Causes of Water Pollution 
Source Barnitz Lake Whiskey Willow 
Agricultural cropland runoff fertilizer fert. or pest. cropland runoff 
(21%) (50%) (36%) (20%) 
fert. or pest. cropland runoff fert. or pest. · 
(16%) (14%) (14%) 
livestock waste livestock waste 
(7%) (2%) 
Nonagricultural oil flds/inj. wells oil flds/inj .wells litter/garbage oil flds./inj. wells 
(32%) (25%) (14%) . (18%) 
litter/garbage oil flds./inj. wells litter/garbage 
(11%). (7%). (13%) 
landfill 
(2%) 
. " . . . . 
The inost common sources of drinking water for respondents is presented in 
Figure 2. Quite obviously, most respondents rely on rural or well water as their sources 
for drinking water. 
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Figure II. Respondents Drinking Wa1er Source 






The majority (53-73%) of the respondents within each watershed said they were 
not concerned about the pollution of their own drinking water as is evidenced in Table ill. 
Most of those who responded were not concerned about bacteria or pesticides in their 
drinking water. Similar responses were found on concern about nitrates in the drinking 
water, except for Lake Creek, where 100% of the respondents had at least some concern 
about nitrates in their drinking water. Overall, though, approximately one-quarter of the 
respondents had some level of concern about the contaminants under question. 
Table ill. Percent of Respondents Concerned About Contaminant in Their Drinking 
Water 
Contaminant Barnitz Lake Whiskey Willow TOTAL% 
bacteria 42% 0 36% 20% 26% 
nitrates 42% 100% 29°/c, 20% 34% 
pesticides 32% 26% 29% 22% 23% 
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Those who had unused mixed pesticides disposed of them by using the methods 
presented in Table IV. Many of the respondents did not have unused mixed pesticides left 
over for disposal because they used a custom applicator. Most of the respondents did 
dispose of their mixed· unused pesticides in acceptable manners or did not report their 
method of disposal. Four respondents (5% ), however, did report using unacceptable 
practices which would have adverse effects on water quality . 
.. 
.. . 
Table IV. Respondents' Method of Disposal ofUnused Mixed Pesticides 
Disposal Method Bamitz .Lake Whiskey Willow 
Acceptable 
-use next treatment 21% 0 7% 18% 
-spray on labeled site 16% 13% 290/o 27% 
-landfill 16% 0 0 0 
-follow recommendations 0 0 0 4% 
Unacce»table 
-bury 5% 13% 0 2% 
-pour out 0 0 0 2% 
Respon9ents methods for disposal of old, unused pesticides are presented in Table 
V. Most respondents reported using commercial applicators or some "other'' unidentified 
method for disposing of old, unused pesticides. Most of those respondents who did report 
a method of disposal for old, unused pesticides.did use an acceptable method, however, 
those who reported using an unacceptable method was greater (14%) as compared to 
those who reported an unacceptable disposal method for unused mixed pesticides. 
Of the 44 respondents who gave specific information as to where they mixed their 
pesticides, over half(59%) said they mixed pesticides in an acceptable location (i.e. in the 
field, away from water source, or cooperative mixed pesticides); the other 41 % reported 
mixing their pesticides in an unacceptable location (i.e. beside storage shed, beside or 
within 50ft of a well, or beside creek/pond). 
Table V. Respondents' Method of Disposal of Old, Unused Pesticides 
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Disposal Method Bamitz Lake Whi~ . ey Willow 
Acce.ptable 
-use next treatment 11% 0 21% 18% 
-landfill 16% 0 0 0 
-store them 0 0 0 90/o 
-return to dealer 0 0 0 7% 
-follow recommendations 0 0 0 2% 
Unacce_ptable 
-bury 5% 13% 0 4% 
-pour out 16% 13% 0 7% 
-bum· 0 0 0 2% 
Over three-fourths of all respondents, at least sometimes, triple or pressure rinsed 
empty liquid pesticide containers before disposal. Over three-fourths of the respondents 
did not have a special pad to contain spills when mixing/loading pesticides. One-half to 
three-fourths of the respondents within individual watersheds did ·have cost-sharing or 
incentive programs through ASCS or SCS contracts. Over half of the respondents within 
· Bamitz. Creek and Lake Creekwere at least somewhat familiar with the term "best 
management practices", while in Whiskey and Willow Creek watersheds,· over half of the 
respondents said they were not familiar with the term. 
Within Table VI, the number of respondents are given who had the indicated level 
of agreement with the presented statements (the other respondents were either neutral or 
did notrespond to the statement). 
Table VI: Water Quality Attitudes by Watershed 
Statement Barnitz Lake Whiskey Willow TOTAL 
-Farm Practices that protect water quality usually require more labor. 
agree 9 6 8 29 52 
disagree 6 2 2 12 22 
-Agricultural water pollution is a serious threat to fish and wildlife. 
agree 7 4 7 25 43 
disagree 10 4 5 14 33 
-Agriculture is being unfairly blamed as a cause of water quality problems. 
agree 10 7 10 33 60 
disagree 4 0 l 4 9 
-If farm operators don't do more to protect water quality on their own, the government will force them 
to, through regulation. 
agree 15 8 14 42 . 79 
disagree 2 0 0 1 3 
-The government should help pay for water pollution control onfarms. 
agree 9 5 9 23 46 
disagree 6 3 2 12 23 
-Farm operators have the right to farm anyway they choose, even in ways that damage water quality. 
agree 1 0 l 5 7 
disagree 14 8 12 36 70 
-Land owners have a responsibility to farm in ways that protect water quality. 
agree 15 8 14 37 74 
disagree 1 O O 3 4 
-Water pollution can best be controlled through farm operators' use ofBMPs. 
agree 11 8 5 31 55 
disagree o o o o o 
-Pesticides are harmful to water quality. 
agree 12 6 13 30 61 
disagree 3 o o 7 10 
-Fertilizers are harmful to water quality. 
agree 11 6 11 24 52 
disagree 4 O O 
--Pesticides are more harmfu/to water quality than fertilizers. 
11 15 
agree 9 3 11 27 50 
disagree 3 2 . O 7 12 
-Most of the farmers in my area are very concerned about water quality. 
agree 11 5 9 34 59 
disagree 3 3 3 5 14 
-Waste disposal is a concern on many/arms and ranches in my area. 
agree 7 3 11 18 39 
disagree 5 5 l 17 28 
-I am more concerned about water quality now than I was five years ago. 
agree 15 5 11 26 57 
disagree 2 2 l 13 18 
14 
15 
RESULTS BY COMMODITY PRODUCED SURVEY 
As was stated earlier, after the interviewer determined what was the primary 
commodity produced by the producer, they immediately went to the commodity appendix 
portion of the questionnaire to determine specifics about practices and knowledge of the 
farmers as they related to the specific commodity produced. Table I, at the beginning of 
the previous section, showed the breakdown of respondents by watershed and commodity 
produced. The commodities represented included alfalfa, cotton, livestock, peanuts and 
wheat; the results of commodity portion of the survey will be reported based on 
commodity produced. 
Alfalfa 
There were only 4 respondents that reported alfalfa as their primary crop produced 
and they were from Barnitz or Lake Creek. Two of the farmers reported their total alfalfa 
acreage: one reported 300 acres and the other reported 450 acres. The mean alfalfa 
yields for the 4 alfalfa producers at low, average, and high levels are reported in Figure III. 
Figure Ill. Mean Alfalfa Tonnage at Three 
Levels of Yield 
low yield avg. yield 
Level of Yleld 
high yield 
How often respondents had their soil tested is presented in Figure IV. All of the 
respondents said they follow the results of the soil tests at least partially. Two of the 
respondents said they always follow the results of the soil tests. 




Respondents indicated, as presented in Table VII, the levels of nutrients that they 
applied to their alfalfa crop. 










No Rate Reported (NRR) 
45, 100, NRR 
100, 120 
In Table VIII, respondents alfalfa pest problems are shown and the pesticides used 
to control these pests are described. All respondents reported scouting their fields to 
determine when to apply pesticides. One respondent said it took 1.5 minutes to scout 10 
acres of alfalfa and another respondent said it took 15 minutes to scout 10 acres. Two 
farmers gave· no response as to how long it took them to scout 10 acres of alfalfa 
Table VIII. Respondents' Alfalfa Pest Problems and Pesticides Used to· Control Those 
Pests 

























As with alfalfa, there were a small number of respondents who produced cotton as 
their primary crop (3 producers); Thethree producers had acreages of 48, 120, and 500 
committed to cotton production, of which all was dryland cotton. Mean cotton yields for 
the 3 cotton producers at low, average and high levels are presented in Figure V. 








Figure VI describes the amount of time between soil tests for the cotton 
producers. It appears that the cotton respondents have their soil tested less often than the 
alfalfa respondents and one cotton farmer never had his soil tested which goes strongly 
against established recommendations. It should be noted also that the farmer that did not 
have soil tests performed did not fertilize his cotton fields. The cotton producers that did 
have their soil tested said they followed the recommendations of those tests. Of the two 
farmers that did fertilize their cotton, both used nitrogen at 30 and 45 lbs/acre, 
Figure VI. Number of Years Between Soil Tests 
never 




respectively; both also used phosphate at 30 lbs/acre; and one used potash at a rate of20 
lbs/acre. All three producers used clean till as their tilling m~od which goes against 
water quality protection recommendations for tilling practices. 
Table IX describes the cotton producers' pest problems and their pesticide usage to 
control those reported pests. One cotton producer decided when to apply pesticides by 
scouting fields at a rate of30 minutes for 10 acres. Another cotton farmer said he had his· 
Extension Agent determine when to apply pesticides. The third· farmer said he used some 
"other" unspecified manner to det~e when to apply pesticides to his cotton fields. 
All three farmers reported using crop rotation with their cotton crop, but did not 
give specifics on what crops were rotated·with their cotton. One farmer reported using a 
winter cover crop·. of wheat on his cotton field. Another farmer .said he would be in favor 
of a boll weevil eradication program while the other two farmers said they would not be in 
favor of the program. 
Table IX. Respondents' Cotton Pest Problems and Pesticide Used to Control Those Pests 




























The 3 8 livestock producers who answered the survey represented all four 
watersheds. The average number of acres livestock producers had in livestock production 
was 987.5 with a range from 93 to 5,000 acres. The total livestock acres in this survey 
was 37,526. 
Figure VIl presents the percentage of producers raising different types of 
livestock. As is indicated in the figure, most (71 % ) of the livestock producers were 
cow/calf operators. 
Figure VII. Percent of Producers Raising the 
lndica1ed Livestock 
0 10 20 30 40 50 60 70 80 
% of AH pondents 
Table X shows the average number, range, number confined and totals for the 
livestock under each type livestock being produced. The largest total number of livestock 
was under cow/calf production and the highest number of confined livestock was under 
stocker cattle with 501 cattle confined. The large ranges of animals in each type of 
production indicates varying levels of part-time and full-time livestock producers. 
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As can be seen in Figure VIIl, livestock producers used a variety of primary 
drinking water sources for their livestock with significant percentages using streams ( 16%) 
and ponds (39%). Extremely intriguing, though, is the 92% of livestock producers who 
allow their livestock free access to streams and/or ponds. Most of this 92% did not report 
streams and/or ponds as the primary drinking water source for their livestock which could 
have a significant impact on local surface water quality. 
Figure VIII. Percent of Respondents Using Indicated 
Drinking Water Source for Their Livestock 
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One half of the livestock producers had heard ofEPA's Confined Animal Feeding 
Operations (CAFO) regulations which included all three of the dairy producers. Of those 
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that had heard about CAFO regulations, 42% had heard about them from other 
farmers/neighbors, 26% had heard about them from farm magazines, 11 % had heard about 
them from the Extension Service or some other method, respectively, and 5% had heard 
about them from newspapers or ASCS/SCS, respectively. Almost all (97%) of the 
livestock producers said CAFO regulations had not affected their operation. The 
producer who said CAFO had affected his farm did not indicate what type of livestock he 
produced. Over one-third (35%) of the producers, including the three dairy producers, 
thought CAFO regulations would possibly cause them to make changes in their operation 
in the future. One-fourth (26%) of,he livestock producers thought CAFO regulations 
would cause financial hardships to their operations in the future. All three of the dairy 
producers thought CAFO regulations would cause them future financial hardships. One 
dairy producer thought it would cost $10,000 while another dairy producer thought it 
would cost them $30,000 in cost under CAFO regulations. Over one-third (37%) of the 
livestock producers thought CAFO or some similar type of regulations has possible value 
to the environment which included representation from cow/calf, stocker and dairy 
livestock producers. 
One dairy producer and one cow/calf producer had lagoons or waste storage 
ponds for animal waste. The dairy producer's lagoon/storage pond was designed by SCS, 
it was 2 years old,. l acre in size, and, it had• not had effluent pumped out ofit. The 
producer did expect, in the future, to pump effluent out ofit, though. The lagoon/storage 
pond under consideration, also, had not run over in the past. Representatives (26%) from 
all of the types of livestock produgtion reported were concerned about manure disposal. 
Peanuts 
There were 30 producers who identified themselves as primarily peanut producers. 
They had an average acreage of 147 acres in peanut production with a range of 13 to 350 
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acres among them. The total acreage of producers who primarily considered themselves 
peanut producers was 4,403 acres. Peanut producers were from Lake and Willow Creeks. 
Three peanut producers had dryland peanuts while all 30 respondents had irrigated 
peanuts in production. No average yield data was reported for the peanut producers. 
Figure IX shows the percentage of peanut producers who had their soil tested at 
the indicated time intervals. As can be seen, one-half of the peanut producers had their 
soil tested every year. All of the peanut producers who had their soil tested followed the 
recommendations from the results of soil tests. Ten percent of the peanut producers never 
had their soil tested which goes against established recommendations. Of the 3 farmers 
that did not have their soil tested, one farmer used the advice of the fertilizer dealer and 
the other two farmers indicated they "used what I have always done" to determine how 
much fertilizer to apply. 
Figure IX. Percent Peanut Producers Who Have Their Soil 








Table XI indicates the plant nutrients the indicated percentage of farmers applied 
annually to their peanut crop; it also shows the range and average rate of each nutrient 
where appropriate. 
Table XI. Percent of Peanut Farmers Applying the Indicated Nutrient to Their Peanut 
Crop 
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Nutrient % Respondents (#) Rate Range (lbs/acre) 'Rate Average 
Phosphate 67%(20) 15-150 50.4 
Potash 60%(18) 10-200 · 56.6 
Zinc 3%(1) <10 n/a 
Gypsum 3%(1) 2000. n/a 
Lime 3%(1) NRR n/a 
Other 3%(1) NRR n/a 
' ' 
In Table XII the peanut produ~s pest p;oblems are indicated and their pesticides 
used to control those pests are presented. As far as pests were concerned, the largest 
percentages of peanut producers had trouble with spider mites ( 40% ), pig weed ( 400/o) 
and blight (90%). To determine when to apply pesticides, peanut farmers scouted fields 
(47%), used consultants (27%) or used some "other" method (27%). 
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Table XII. Continued 
Type of Pest Percent ofRespondents Pesticide Used ( # producers) 
Weeds 
pig weed 40 Dual (1), Pavlon (1), Prowl (3) 
Pursuit (3), Treflan (2), 2-4D-B (1) 
crabgass 23 Balan (1), Prowl (2) Preemerge (1), 
Treflan (3) 
sunflower 17 Prowl (2), Pursuit (1) 
yellow nutsage 10 Balan (1), Basagram(l) 
Tx Panacam grass 3 Post (1) 
love grass 3 Balan (1) 
sickle leaf spur 3 Prowl (1) 
Johnson Grass 3 NRR 
NRR 3 n/a 
Diseases 
blight 90 Rovral (2), Terraclor (1) 
leafs pot 20 Dithane Manzate (1) 
Those who scouted fields could scout ten acres of peanuts in the times indicated irl 
Figure X. As can be seen from the.figure, of those peanut producers who scouted their 
fields most did not spend the recommended amount of time to scout their fields properly. 
Figure X. Percentage of Producers Using the 
Indicated Time to Scout Ten Acres of Peanuts 






Time to Scout 10 AcrH of Peanuts 
other 
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Most respondents, 60 percent dryland and 90 percent irrigated, rotated other crops 
with their peanut crop. Table XIII shows what crops peanut farmers rotated with their 
peanut crop. 





















All of the peanut producers irrigated their peanuts. The average number of 
irrigated peanut acres per respondent was 140 with a range of 13-350. Almost all (97%) 
of the irrigation water producers used for their peanuts came from wells. Only one 
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respondent had a problem with their irrigation water and that problem was one of hard 
water. A few peanut farmers (13%) did use chemigation or fertigation, but did not report 
any methods used to prevent backflow. Figure XI shows how peanut producers decided 
when to irrigate their peanut crop. Most (53%) peanut producers used soil moisture to 
determine when to irrigate. 
Figure XI. Producers' Method for Determining 









All of the peanut producers used a winter cover crop with their peanuts. Most 
farmers used wheat (93%) or Rye (50%) as their winter cover crop. Aside from the norm, 
one farmer used vetch and another farmer used sorghum as their winter cover crop. 
Wheat 
There were 11 wheat producers in the survey representing all four watersheds. 
Their average number of wheat acres in production was 601 with a range of 100-1, 000. 
The total number of acres in wheat production as reported by the wheat producers was 









low average high 
Yield 
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As can be seen in Figure XIII, most wheat producers had their soil tested every 
three or more years. Of those wheat producers who did have their soil tested 90 percent 
of them followed the recommendations of the soil test at least partially. One farmer said 
that they never had their soil tested 
When asked what tillage system they used for their wheat crop, the wheat 
producers gave the responses as indicated in Table XIV. It is interesting to note that with 
most (54%) of the wheat producers reporting using either minimum till or stubblemulch as 
their tillage system, that the average numbers of tills used by the producers would be 3. 6 
with a range of2-5 tillages .. This seems like a high average till based on the results of the 
tillage system used. The 3. 6 average indicates that most of the producers use four or five 
tillages which does not agree with the tillage systems reported. Farmers (82%) reported 
applying nitrogen at an average rate of84 lbs/acre with a range of 45-100 lbs/acre to their 
wheat crop. A lesser percentage (18%) reported using some "other" unidentified nutrient 
to their wheat. 




















Wheat farmers were asked to report their primary wheat pest problems and their 
choice of pesticide for controlling those reported pests; their responses are included in 
Table XV. All eleven of the wheat farmers reported a problem with aphids in their wheat 
crop and seven of those farmers used Dimethoate to control aphids. 
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Table XV. Wheat Farmers Reported Pest Problems and Their Pesticide Used to Control 
Pests 




























Pesticide Used ( # producers) 
Dimethoate (7) 
Banvel(l), None (2) 
Glean(2) 
Glean(l) 








To determine when to apply pesticides, five farmers scouted their fields, 1 farmer 
used their Extension Agent, another farmer used a consultant, and the other farmer used 
some "other" method or did not report a method. Of those wheat farmers that scouted 
their fields, two farmers.~aid it would. take them 10 minutes to scout 10 acres of wheat 
while one respondent each said that they could scout 10 acres of wheat in 15 minutes, 30 
. . 
minutes, or could just drive by their field, respectively. Over half(55%) of the.wheat 
producers did not rotate crops with their wheat. Of the five farmers who did rotate crops 
with their wheat; the first farmer rotated hay; the second farmer rotated milo; the third 
farmer rotated cotton or peanuts; the fourth farmer rotated cotton, milo or peanuts; and 
the fifth farmer rotated alfalfa or cotton. Ten of the eleven wheat farmers had terraced 
wheat land with an average amount ofland terraced at 82.5 percent with a range of 15-
100 percent. 
CONCLUSIONS 
Producers perceived little or no water quality problems on their farms or in their 
area except those in the Lake Creek watershed, who perceived nitrate problems. 
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Producers did, though, perceive problems with their overall water quality in at least two of. 
the watersheds and this· perception may be due to production differences between the 
watersheds. According to·the Draft Groundwater Management Plan (Oklahoma State 
. . 
Department of Agriculture, 1996), all of the watersheds have potential nitrate problems. 
Producers, for the most part, used acceptable practices for disposal of unused/old 
pesticides, but education is still needed to inform the minority of producers who still use 
unacceptable practices which deteriorate water quality.· Perceived sources of water 
pollution were very accurate based on other sources of that information, indicating the 
respondents had good knowledge of pollution sources.· Overall, the producers were not 
very familiar with the term, "Best Management Practices". Interestingly, though, the 
producers considered the use ofBMPs as the best way for farmers to protect water 
quality.· Finally, producers. think agriculttJre is. a source of contamination to water quality, 
but do not think of themselves, individually, as the blame for the problem. 
EDUCATIONAL, .SCIENTIFIC; .AND PRACTICAL IMPORTANCE OF THE STUDY 
This study forms the baseline against which to measure change in knowledge and 
attitudes toward water quality and .agricultural best management practices which affect 
that water quality by the agricultural producers in four watersheds in southwest 
Oklahoma. The educational importance of the study is that it provides valuable 
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information about this knowledge and these attitudes in addition to providing baseline 
information against which to measure change. As an educational needs assessment, 
agricultural educators can use this information to shape programs more specifically to the 
desired target audience. Scientifically, it adds to the knowledge base about producer 
perceptions of water quality. Practically, it is imperative to have this information if 
change, diffusion and adoption is to be measured in the watersheds of interest. If we are 
to know the impact of Extension educational programs on such critical issues as water 
quality, studies like this one are essential. 
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INTRODUCTION AND THEORETICAL FRAMEWORK 
There has been much emphasis, regulation and reporting on agriculture's effects 
on water quality during the last several years. Educational efforts have been made by 
state and federal agencies to try and change the perceptions of agricultural producers in 
areas where water quality improvement is· desired. Much of these educational efforts 
have specific'ally targeted farmers' perceptions on adoption of certain Best Management 
Practices (BMPs). 
Financial incentives were often used.to a large degree in the past and into the 
present to try to change farmers' practices. These incentives, basically, offset the costs to 
the farmer so it was easier and more affordable for the farmer to implement a new 
practice such as terracing or setting aside marginal lands for set periods of time. What 
was hoped by the funding agency was that after the management practice was paid for 
and implemented, farmers would see the.benefit and continue to use the particular 
practice. Today, with funding decreases in programs such as the Conservation Reserve 
Program and the desire of funding agencies to limit repetitive projects, new ways of 
getting farmers to adopt BMPs have need for development 
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Government regulations and policies concerning water quality in the U.S have 
been inefficient and/or ineffective on many fronts including: pesticide bans (Zilberman et 
a~ 1991), lack of cost-benefit, uniform regulations, and subsidies (Freeman, 1990). 
Inefficient/ineffective regulations and policies can unnecessarily raise prices to 
consumers and hurt agricultural producers' competitiveness on the world market (Abler 
and Shortle, 1995). 
Educational programs may be a viable alternative to financial incentives in 
changing farmers' perceptions towards BMPs (Feather and Amacher, 1994). In addition, 
educational programs are possibly a more cost-effective alternative to both financial 
incentives and direct regulation. 
Farmers have indicated that educational programs, such as field demonstrations 
and county meetings, are useful techniq11es when disseminating water and soil. 
conservation information (Bruening and Martin, 1992). Farmers have, then, seemed to be 
indicating that they would use information presented at educational programs to weigh in 
their decision processes. 
Local agricultural producers have been targeted for water and environmental 
. quality educational projects by state and federal agencies. But, have these educational 
efforts changed farmers' practices and/or attitudes concerning water quality issues and 
are the targeted groups actually "hit". 
PURPOSE AND OBJECTIVES 
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The purpose of this study was to determine the attitudes and practices concerning 
water quality of agricultural producers in the Barnitz Creek Watershed. in Custer County, 
Oklahoma. Specific objectives of the study were as follows: 
1) to determine producer knowledge and attitudes concerning water quality; 
2) to determine any change in producer knowledge and attitudes over time 
concerning water quality; and 
3) to determine producer practices that impact water quality. 
METHODS AND PROCEDURES 
The Barnitz Creek watershed is located in Southwest Oklahoma almost entirely 
within Custer County having only a s.mall area in its northern most drainage in Dewey 
County. It is an Environmental Protection Agency 31.9 project identified watershed 
having potential nonpoint sources of water pollution. In 1994, a baseline telephone pre-
survey was conducted in Barnitz Creek Watershed within Custer County along with three 
other watersheds in Southwest Oklahoma (Key and Pierce, 1996). The 1994 survey was 
designed through several of its questions to separate the respondents based on the 
primary agricultural product they produced: alfalfa, cotton, livestock, peanuts or wheat. 
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So, many respondents did not get the opportunity to answer certain questions because of 
the primary crop/product they indicated they produced. Therefore, the 1994 survey did 
not get answers from respondents based on the multiple agricultural products being 
produced on their farms. A section of this 1994 survey, however, used a 5-level Likert 
type scale to determine agricultural producers, attitudes based on 14 statements related to 
water quality. All 1994 respondents answered this portion ofthe survey. Twelve of 
these 1994 statements were chosen exactly as they appeared in 1994 to be used in the 
1997 follow-up survey,s section on agricultural producers, attitudes. The 1994 attitude 
responses for Barnitz Creek were compared to the 1997 responses to the same 12 
statements. 
The overa11 · 1997 Agricultural Producer Survey on Water Quality for Barnitz 
Creek Watershed was adapted from the 1994 survey instrument, which was developed by 
the State Water Quality Specialist, the Cooperative Extension Assistant Director for 
Agriculture, and the State Extension Evaluation Specialist. The 1997 survey was adapted 
from the 1994 survey by the State Water Quality Specialist, the State Evaluation 
Specialist, the Custer County Extension Director and the Experiment Station Research 
Associate. The 1994 and 1997 surveys.were reviewed by a panel of experts and modified 
as needed. 
During the period between the 1994 survey and the 1997 survey several 
educational efforts were undertaken by the Oklahoma State University Cooperative 
Extension Service in Custer County and in Barnitz Creek, specifically. These efforts 
included at least programs/activities on the following: cotton crop diaries and field 
histories; cotton Ro-Till emphasis; soil sampling; cotton demonstration plots; 
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conservation compliance; water quality steering committee formation; wheat 
demonstration plots (IPM, nitrate management and variety); posting of peanut fact sheets; 
and development of individualized cotton BMPs. 
The 1997 survey population, as identified by the Custer County Agriculture 
Extension Agent, consisted of the agricultural producers in the majority portion of 
Barnitz Creek Watershed within Custer County. The 1997 population was identified as 
having 69 individual agricultural producers. Many of these 69 were determined to be 
retired and/or not farming anymore. Also, several of these identified individuals were the 
landowners, but another agricultural producer of the 69 was farming the landowner's 
property at the time the survey was conducted. 
Initially, the survey was mailed out to the 69 agricultural producers by the Custer 
County Agriculture Extension Agent followed up by a second mailing and one set of 
phone call reminders. The mail-out effort combined with the second mailing and follow-
up phone call resulted in the return of only two surveys. 
It is interesting to note that the phone survey in 1994 only resulted in a 32.2 
percent (19 of 59) response rate, with non-respondents receiving 4 to 5 phone calls if not 
indicating that they did· not want to participate. It was suggested by members of the 
Extension Service that Barnitz Creek had been saturated in the near past with surveys and 
that the agricultural producers indicated a desire for the practice of surveys to end. 
Out of the initial population of 69 producers in 1997, 27 usable surveys were 
completed for a total of39.1 percent of the initial 69 producers. These 27 producers 
probably made up a much higher percentage of the actual producers who were actively 
farming or ranching the land in Barnitz Creek Watershed as some producers had retired. 
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The survey technique that worked best in 1997 was the interview survey. The 
Custer County Extension Director sat in the local coffee shop and asked the agricultural 
producers to sit down with him and answer the survey questions. The Extension Director 
filled out the survey as the individual producer answered the questions. The Extension 
Director applied this strategy for one month, going to the coffee shop at breakfast and 
lunchtime. The data from the surveys were entered into the Excel spreadsheet program 
and statistical analysis was performed using the Excel statistical package. Descriptive 
statistics and t-tests were performed. T-tests were performed to determine mean 
differences between responses on the 1994 survey conducted in Barnitz Creek and the 
1997 Barnitz Creeksurvey. An alpha level of0.05 was used to determine statistical 
significance. 
RESULTS 
Out of the 27 usable 1997 surveys, 26 respondents reported their total acres 
farmed with a mean acreage of 1,462.3, a range from 200 to 3,800 acres and median of 
1,160 acres. The number of acres farmed was notfound to be statistically different from 
the group who responded in 1994 that averaged 1303.4 acres farmed. When asked to 
indicate what percentage of farming income came·from various agricultural areas, the 
1997 respondents indicated the results seen in Table I. Of the 1997 livestock producers, 
18 also produced wheat and the other 3 produced either alfalfa, alfalfa/cotton or "other". 
The 22 respondents that reported herd size averaged 393 head with a range of 50-1000 
head ( one of these respondents raised horses). 
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TABLE I. Percent of Farming Income Earned by Particular Agricultural Area 
Agricultural Area Mean Percent Income Range Percent # Respondents 
alfalfa 22.5 5-40 14 
cotton ·22.s 10-55 10 
livestock 50.5 20-90 21 
wheat 36.2 10-80 21 
other 50 NIA 1 
When the 1997 livestock respondents were asked to indicate the sources of 
drinking water for their livestock they gave the results seen in Figure I. The 1994 survey 
showed 16 percent of livestock producer respondents within 4 Southwest Oklahoma 
Watersheds, including Barnitz Creek, using streams as the primary livestock watering 
source. The 1997 survey showed 90. 5 percent of livestock producer respondents using 
streams as a livestock watering source within Barnitz Creek Watershed. So, the 1994 
survey probably under reported the true use of streams as a livestock watering source 
among those respondents. 
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Figure I. Responents Using Indicated 
Livestock Drinking Water Source 
Rural Stream Pond \tVell 
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In 1997, 23 respondents of 24 indicated that their livestock had free access to 
streams and/or ponds for 96 percent of respondents. In 1994, 92 percent of livestock 
respondents among the four watersheds surveyed indicated that their livestock had free 
access to streams and/or ponds. BMPs suggest that livestock should have no access to 
streams and limited access to ponds through structures such as floating fences. 
In 1997, 5 of 24 respondents (20.8 percent) indicated that they were concerned 
about manure disposal. Twenty-six percent of the 1994 four-watershed-livestock-
. I • 
respondents were concerned about manure disposal. In 1997, one respondent indicated 
having a lagoon/waste storage pond while in 1994, 2 respondents indicated having 
· lagoons/waste storage ponds. When asked in 1997 how Confined Animal Feeding 
Operation (CAFO) Regulations had affected their operations, one respondent indicated 
that they had changed their feed lot usage and another respondent said that they had 
stopped feeding their livestock in one place. One respondent in 1994 said that their 
operation had been affected by CAFO. A little less than half ( 45. 8 percent) of 1997 
respondents said that they thought CAFO regulations "help improve the environment", 
while in 1994, 37% of the livestock respondents thought CAFO regulations "have value 
to the environment". 
Respondents in 1997 had as their household drinking water source the results 
shown in Figure II. These results are similar to 1994 in Barnitz Creek, however, there 
was no cistern use recorded in 1994. 
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Figure II. Respondents' Household 
Drinking Water Source 
astern Well Qty Rual 
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Six respondents from the 1997 survey said that they had some problem with their 
drinking water including the following problems: nitrate (1), pesticides (1), hard water 
(2), gypsum (2), and other (1). When asked to indicate the last time household drinking 
water had been tested, the respondents provided the information in Table II. 
Interestingly, 4 out of the 6 respondents who had replied that they did have drinking 
water problems had their water tested in the last 5 years. The other two respondents 
could not remember the last time they had their water tested. 
TABLE II. Respondents' Most Recent Testing of Household Drinking Water 
Year # Respondents Problem 
1997 1 gypsum 
1996 3 hard (1) 
1995 2 pesticides (1) 
1992 1 nitrate 
don't know when 5 hard (1) 
never tested 9 other (1) 
Six 1997 respondents reported a potentiatl source for water pollution on their 
farm/ranch. These potential sources included: chemicals (1), pesticides (1), oil and gas 
wells (3), and manure runoff(!). Also, fourteen 1997 respondents reported potential 
.. . . . 
sources for water pollution in their area including: oil and gas wells (7), fertilizers and 
pesticides (4), gypsum (1), animal waste (1), silt (1), and local lake (1). When asked to 
identify significant agricultural sources of water pollution in their area, two 1997 
respondents reported sources:.one respondent said "chemicals and fertilizers", and the 
other respondent said "floods''. On the 1997 question asking respondents to identify a 
specific site in their area where water pollution is occurring, only one respondent 
identified a site and they said "oil· site'\ 
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In the 1997 survey, 9 respondents described the BMPs they were using. The 
described BMPs include the following: terraces andwaterways (5), grass planting (2), 
~inimum tillage (1), soil management (1), fertilizer management (1), and "leave residue" 
(1). Nine respondents also reported having NRCS contracts in 1997: 2 of these 
respondents contracts were for terraces; 2 were for CRP; and 4 were for unspecified farm 
programs .. 
T-test results for the 5.;1evel Likert type scale statenlents used on the 1994 and 
1997 surveys are shown in Table m. It should be noted that respondents in 1994 agreed 
thatJarm operators' use ofBMPs could best control water pollution while in 1997 
respondents felt significantly different about this statement, feeling neutral about the 
statement. In addition, respondents in 1997 also moved significantly in attitude as 
compared to their 1994 counterparts on the statement that they "are more concerned 
about water quality now than lwas five years ago": the 1997 respondents felt neutral 
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about the statement as compared to the 1994 respondents, who agreed with the statement. 
There were no significant changes in attitude in the 1997 respondents·as compared to·the 
1994 respondents on any of the other attitudes measured in Table m. Respondents did 
appear to have a change in attitude, though not a significant change, on the following: 
"Farm Practices that protect water quality usually require more labor" was neutral in 1994 
versus agree in 1997; "Agricultural water pollution is a serious threat to fish and wildlife" 
was neutral in 1994 versus disagree in 1997; "If farm operators don't do more to protect 
water quality on their own, the government will force them to through regulation" was 
agree in 1994 versus neutral in 1997; and "Fertilizers can be harmful to water quality" 
was agree in 1994 versus neutral in 1997. 
TABLE m. Respondents' Attitudes Concerning Water Quality Statements 
(1-1.49=strongly agree; 1.5-2.49=agree; 2.5-3.49=neutral; 
3.5-4.49=disagree; and 4,5-S=stongly disagree) 
Statement 1994 response 1997 response 94 vs. 97 p-value 
-Farm practices that protect water quality usually require more labor. 
2.71 2.48 0.2317 
-Agricultural water pollution is a serious threat to fish and wildlife. 
3.18 3.52 0.1614 
-Agriculture is being unfairly blamed as a. cause of water quality problems. 
2.47 2.19 0.2022 
-If farm operators don't do more to protect water quality on their own, the government will force them to 
through regulation. 
2.24 2.70 0.0582 
-The government should help pay for water pollution control on farms. 
2.82 2.63 0.2996 
-Farm operators have the right to farm in any way they choose, even in ways that damage water quality. 
4.06 3.81 0.1840 
-Land owners have a responsibility to/arm in ways that protectwater quality. 
1.76 2.15 0.0553 
TABLE ID CONTINUED 
Statement 1994 response 1997 response 
-Water pollution can be best controlled through farm operators' use of BMPs. 
2.29 2.73 
-Pesticides can be harmful to water quality. 
2.29 




-Pesticides have more potential/or harm to water quality than fertilizers. 
2.47 . 2.44 
-I am more concemed about water quality now than !was jive years ago. 
2 2.81 
*significant at alpha 0.05 
44 






Table IV reports how the respondents rated water quality using a four point Likert 
type scale on their farm and in their area. Respondents in 1997 rated their overall area 
water quality.significantly higher than the respondents did in 1994. The 1997 
respondents rated their water quality as being "11ot a problem" as compared to the 
respondents of 1994 who said that their water quality had a "slight problem". 
TABLE IV. Respondents Water Quality Rating for Their Farm and Area 
(1-1.49 = not a problem; 1.5-2.49 = slight problem; 2.5-3.49 = moderate 
problem; and 3.5-4.0 = s~ous problem) 
Question .1994 response 




-How would you rate current overall water quality in your area? 
2 lJl 
*significant at alpha 0.05 
94 vs. 97 p-value 
0.2106 
0.0112* 
In 1997 the respondents, when asked to indicate how often they had their soil 
tested, responded in the following manner: 8 said every year, 2 said every two years, 2 
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said every three years, 3 said every five years, 1 said greater than every 5 years, and 6 
said that they never had their soil tested. One respondent in 1997 said they had their soil 
tested "often" and one said that they had their soil tested "seldom". When the 1997 
respondents were asked whether they followed the recommendations from soil tests they 
answered in the following manner: 8 said that "yes" they did follow the 
recommendations; 9 said that they followed the recommendations "partially"; and 2 said 
that they did not follow the recommendation :from soil tests. In 1994 only those 
respondents in the four watersheds. who indicated that they were primarily crop 
producers were asked how often they soil tested. Of the 1994 primarily crop producing 
respondents in the four watersheds, · 16 indicated soil testing every year; 9 indicated soil · 
. . . : . . . 
testing every two years; 17 indicated soil. testing every three or ·more years; and 3 
indicated that they never have their soil tested. The primarily livestock producers in 1994 
were not asked to respond to the soil test question. 
CONCLUSIONS, RECOMMENDATIONS AND IMPLICATIONS 
All of the 1997 respondents had multiple agricultural sources that made up their 
total farming income. So, it could be potentially detrimental to a water quality 
. ',, 
. . 
educational program to target these respondents based on just their primary crop 
produced. Rather, some educational· strategy that takes into consideration multiple types 
of production would be more effective. Farm process improvement strategies like 
participatory assistance (Lanyon, 1994), instead of just technology transfer, may be more 
successful with "mixed product" producers in effectively protecting water quality. 
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There is still an incredibly high use of streams as livestock watering sources 
among Barnitz Creek Watershed respondents in 1997, even though BMPs recommend 
eliminating livestock use of such sources in order to protect water quality. Also, almost 
all of the respondents raising livestock in Barnitz Creek still allow free access to streams 
and ponds for livestock watering even after BMPs recommending the use of "floating 
fences" on ponds and fencing-off of streams to exclude livestock and protect riparian 
areas have been developed. If it is really the desire of state and federal agencies to 
change producer practices, especially in riparian and stream bank management, then there 
seems to be a large failure in the educational and/or incentive effort in this area with these 
respondents. Itis suggested that the method of delivery be closely scrutinized and that 
agricultural producers,.themselves, be involved in development and implementation of 
any future strategies. 
Some Barnitz Creek respondents are concerned about manure disposal. Few of 
the respondents seem impacted by CAFO regulations, though, and those that feel they are 
impacted have found creative ways to manage their livestock so as not to fall under 
CAFO regulations. There are many among the respondents in 1997 who do think CAFO 
regulations have value to the environment. 
A few respondents reported having a problem with their drinking water. The two 
respondents with drinking water problems that could cause health related effects both had 
their drinking water tested within the last 5 years. Since over half of our respondents 
more than likely have not had their drinking water tested in the last five years and a large 
percentage of respondents use well water, it is recommended that the other respondents 
and residents ofBarnitz Creek Watershed have their drinking water tested as nitrate and 
other contamination are not necessarily indicated by water taste problems. It is further 
recommended that the Oklahom• A *Syst program, which is currently very active in 
Oklahoma, conduct a water testing day in the Barnitz Creek Watershed. 
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Oil and gas wells are a main potential water pollution source in the minds of 
Barnitz Creek respondents. The more visual nature of oil and gas pollution may come 
into play here. It is recommended that the NRCS and the Extension Service in Custer 
County conduct social events. that encourage agricultural producers and those in the 
oil/gas industry to meet on a neutral ground .. · From this initial social meeting, perhaps a 
group of interested agricultural producers and oil/gas industry personnel could form a 
cooperative local boar4 to voice, discuss and develop action plans on pertinent concerns 
that exist. 
A similar m,1mber of respondents reported using BMPs as reported having NRCS 
contracts. However, most of the respondents who reported using BMPs did not have 
NRCS contracts. It is possible and likely that these respondents had some type of 
contract in the past. Most respondents that did not have current contracts, but did report 
use ofBMPs, reported the BMPs of i•terraces and waterways" which are classic contract 
BMPs. ·So, it is concluded that most of.these respondents would not use BMPs if the 
financial incentive to do so were not included or available. · There seems to be at the most 
one respondent whom identified BMPs that they may have adopted on their own. Some 
qualitative interviewing of respondents is suggested to further flesh out use and attitudes 
onBMPs. 
The 1997 respondents' water quality attitudes as compared to the 1994 
respondents' attitudes are moving in a direction contrary to what seems the state and 
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federal agencies desire. Again, there seems to be a failure in the programs and/or 
strategies used to influence attitudes among these respondents. There may have also been 
a decrease in emphasis in the Barmtz Creek Watershed on water quality related projects 
because of the conclusion of the EPA 319 grant that funded the interim water quality 
projects. Nevertheless, close scrutiny is recommended on past and current strategies used 
to evoke change in water quality related attitudes. If the 1994 survey can be used as an 
effective baseline against which to measure change, the 1997 survey suggests that water 
quality efforts made in Barnitz Creek may have actually influenced respondents in the 
opposite direction than was intended, The authors do recognize, though, that there are 
many other influences that can affect attitude. 
Respondents feel that their water quality has improved as compared to the 1994 
respondents. It is suggested that the earlier recommendation, on Oklahom* A *Syst 
performing water testing in Custer County and specifically Barnitz Creek Watershed, be 
used to see if there is a trend showing water quality improvement or not. 
Soil testing among the 1997 respondents as with the 1994 respondents still seems 
to be a varied process with several in 1997 not having their soil tested at regular intervals. 
Perhaps an NRCS program, like has happened in LeFlore County, Oklahoma, could be 
conducted in Custer County/Barnitz Creek. The NRCS program suggested would 
involve the local NRCS Conservationist going out to each individual producer and 
conducting a free soil test on their property. The NRCS could then coordinate with the 
local Extension Agent to provide follow-up on aiding producers in following the soil test 
recommendations. 
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An overall recommendation as a result of this study would be for agency and 
university researchers to conduct more longitudinal analyses, especially in agriculture 
practices and attitudes related to water/environmental quality issues; It seems that there 
are many one time studies being performed without any kind of follow-up at regular 
intervals. Researchers should remain mindful of what studies have been performed in the 
past and the need for further research that seeks to measure change over time. There are 
multitudes of good baseline studies that have as their recommendations the need for 
further study. If measure of change and effects. of educational endeavors is important, 
then past research is invaluable as a source for future research studies and accountability 
· of educational programs. 
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INTRODUCTION AND THEORETICAL FRAMEWORK 
In areas of the United States where large scale animal production facilities are 
located and being planned for expansion, many potential benefits and problems are 
perceived by those involved with and/or impacted by these types of production. 
Confined animal production makes the news in many areas, especially when water 
quality is a local concern. 
In Eastern Oklahoma, the poultry industry has received much media attention, 
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mainly targeting the poultry industry's potential impact on the environment and especially 
on local water quality. The Tulsa World newspaper reported on its May 4, 1997 front 
page that animal waste 11is a 'serious threat' to lakes and streams state-wide11 in Oklahoma 
( 11A red light for green country", 1997). The newspaper specifically stated that Lake 
Wister, in Leflore County Oklahoma, had serious enough problems related to animal 
waste that officials were considering building a new drinking-water supply. 
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Animal waste, though, does not necessarily have to be a water quality problem if 
the management practices designed to protect water quality are implemented and . . 
properly followed (Chapman, 1996). Specific Best Management Practices (BMPs) for 
poultry litter/waste have been developed as well .as many BMPs for agriculture land 
usage to limit impact to water quality (Chapman et al., 1992). BMPs, however, are often 
new ideas to· agricultural prodijcers and adoption of new practices is not necessarily an 
expedient process because of several reasons mainly tied to economics, information and 
persuasion (Cooper.·and Keim, 1996; Fea,ther and Amacher, 1994; Nowak, 1992) 
Farmers can think that there are problems that need to be addressed concerning 
things like water quality, but do not believe the problems occur on their own farm or in 
their area (Key and Pierce, 1996; Lichtenberg and Lessley, 1992). Interestingly, though, 
farmers can also believe that they do contribute to the problem (Halstead et al., 1990). 
Within these seemingly conflicting notions there must be some-common ground that 
leads to both the assumption that the individual farmer does not impact the local water 
quality and that they·do impact it. Extension water quality educational.programming 
seeks to help fanp.ers determine what common ground exists. This programming also 
. C 
seeks to help farmers think holistically, i.e. "we all live downstream", so that farmers 
realize thatin some ways agriculture does impact water quality and in some ways it does 
not. It is important, then, to determine if Extension water quality educational 
programming achieves this-realization among its targeted agricultural producers. 
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PURPOSES AND OBJECTIVES 
· The purposes of this study were to determine if any differences existed over time 
among agricultural producers who were targeted by water quality educational programs 
and if any differences existed between agricultural producers in two geographic areas, 
one which received water quality educational emphasis and one which did not. · Specific 
objectives of the study were as follows: 
1) to determine any difference in producers' attitudes, knowledge and practices 
between watersheds, one which received water quality educational emphasis and one that 
did not; and 
2) to determine any change over time in producers' attitudes, knowledge and 
practices concerning water quality·within Haw Creek Watershed. 
METHODS AND PROCEDURES 
The Haw Creek watershed is located in Southeast Oklahoma within Leflore 
County. It is an Environmental Protection Agency 319 project identified watershed 
having potential nonpoint sources of water pollution. Haw Creek Watershed has been 
targeted for ·extensive· water quality· edticatfoi;utl programming: by the Extension Service 
and the Natural Resources Conservation.. Service (NRCS). Much of the educational 
. . . '' . 
emphasis has been aimed at the growing poultry industry in LeFlore County and adoption 
. - .. 
. of Best Management Practices (BMPs) to protect ~ater quality in the area. 
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In 1995, the Landuser/Producer Survey of the Poteau River project was 
administered by the NRCS. The 1995 survey was developed by the NRCS representative 
in LeFlore County in cooperation with the Water Quality Extension Agent inLeflore 
County and was approved by the Lake Wister/Poteau River Advisory Committee. Most 
of the 1995 survey's questions were specifically targeted at poultry producers. The 
survey questions were "fill in the blank" and If circle answer" types. The population for 
the survey was all of the agricultural producers within the Black Fork Creek Watershed. 
The Black Fork Creek watershed contains the smaller Haw Creek Watershed. The results 
of this 1995 survey were reported by Kafidi (1997). 
During the summer of 1997 the Haw Creek Agricultural Producer Survey was 
conducted by the LeFlore. County Water Quality .Extension Agent. The agent went to the 
residence of those being surveyed and completed the survey with the individual 
pmducers. The 1997 survey was developed by the State Extension Evaluation Specialist, 
the State Water Quality Specialist, the Experiment Station Research Associate, the 
Leflore County Water Quality Agent, and the Leflore County NRCS Conservationist and 
was approved by the Lake Wister/Poteau River Advisory Committee. Questions of 
interest from the 1995 survey were included in the 1997 survey for longitudinal study. 
The 1997 survey was reviewed by a panel of experts. The 1997 survey had specific 
sections targeted at poultry producers and livestock producers. The survey also had a 
water quality attitude portion consisting of eleven 5-point Likert type scale statements, 
which all producers answered. The population for the 1997 survey were the 18 
agricultural producers within the Haw Creek Watershed. Of these 18 producers, 17 made 
up the population of agricultural producers inthe Haw Creek Watershed in 1995. All 17 
55 
of the 1995 population were surveyed in the 1995 Blackfork Creek survey. The 
population of producers' responses in 1997 were compared to the population of 
producers' responses in 1995 for analysis purposes. The entire population of agricultural 
producers in Haw Creek Watershed was surveyed, then, in 1995 and 1997. 
One of the purposes of the 1997 survey was.to also compare the responses of 
producers within Haw Creek Watershed with respoQ.ses of producers in a similarly sized 
geographical region that did not receive water quality educational emphasis. The area 
chosen for comparison with Haw Creek Watershed was the south-central portion of 
Township 9N, Range 25E near Spiro (Spiro), Oklahoma within Leflore County. This 
area was identified by the Leflore County Water Quality Extension Agent and NRCS 
. . 
Conservationist as an area which was similar to the Haw Creek Watershed, but had not 
received targeted water quality educational programs. The population of active 
agricultural producers of south-central Spiro Township was 17. All 17 of these producers 
were surveyed. The Water Quality Extension Agent delivered the survey in the same 
manner as delivered in the Haw Creek Watershed. The 17 producers from the Spiro area . 
were compared to the .1s producers from the Haw Creek Watershed on the Haw Creek 
Watershed 1997 Survey. 
The Excel spreadsheet program was used for analysis purposes. 
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RESULTS 
Geographic Region Analysis 
Basic demographic information .can be seen in Table I. As can be seen from the 
table, producers from both Haw Creek Watershed (Haw) and Spiro farm a similar amount 
of acreage (except for one farmer in Spiro who farms 2,300 acres) and have similar 
amounts of farming incom~ coming from cattle and poultry ·(Haw being slightly higher in 
both). All but one poultry producer in both Haw and Spiro, respectively, reported also 
. ' . 
producjng cattle (not shown in Table I). Spiro had one producer who gained all of their 
farming income from hay pn~duction while Haw had 3 producers who gained 10 percent 
of their farming income from hay'. ~o producers in Spiro gained any farming i~come 
from forestry, but 3 producers in Haw did for an average of 16.7 percent of farming 
· income from forestry. One producer in Haw gained 10 percent of their farming income 
from "sheep dogs" and 3 producers within Spiro gained an average of65 percent of their 
farming income from either dairy, row crops, or leases. A similar amount, about half, of 
total household income came from farming income for producers in both Haw and Spiro. 
TABLE I. SELECTED DEMOGRAPillCS OF PRODUCERS INHAW AND SPIRO 
, . 
Demographic· . # of producers average range 
-Acres farmed: 
Haw 18 172.3 5-760 
Spiro 16 197.4 20-600 
-Percentage of farming income from cattle: 
Haw 15 72 10-100 
Spiro 13 65.8 10-100 
TABLE I. Continued 
Demographic # of producers 
.,.Percentage of farming income from poultry: 
Haw 1·. 
Spiro 8 
-Percentage of farming inC()me from hay: 
Haw 3 
Spiro 1 









-Percentage of farming income frorp ''otheru sources: 
Haw (sheep dogs) · 1 · 10 ·· 
Spiro (dairy, crops, leases) 3 65 
-Percent of total household income from farming income: 
Haw 18 49.8 











It is interesting to note the difference in drinking water source between Haw and 
Spiro as seen in Table Il, All Haw producers received their drinking water from private 
w~lls while Spiro producers received their drinking water primarily from rural water 
sources. 
TABLE Il. PRODUCERS' HOUSEHOLD DRINKING WATER SOURCE 
Area private well rural well and rural 
Haw 18 0 0 
Spiro 4 10 3 
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On the livestock producer portion of the 1997 Haw Creek Agricultural Producer 
Survey, the results in Table ill were found. The total number of mature cattle per 
producer in Haw was between 26-50 head and in Spiro it was between 51-75 head. All 
livestock producers in Haw and Spiro used ponds as a drinking water source for their 
livestock. A larger number of livestock producers in Haw used streams as a source for 
livestock watering as compared to Spiro. · Over half of the livestock producers in Haw 
used a combination of pond watering with well and/or streams while in Spiro a little less 
thari a third used a .combination of watering sources for their livestock. More livestock 
producers in Spiro used .ponds as their sole livestock waterins source as compared to 
Haw. More producers in Haw had streams flowing through their pasture. A higher 
percentage of livestock producers in Spiro with streams flowing through their pastures 
reported having a streambank management strategy in_place. A lower percentage of 
producers in Haw allow their livestock free access to streams and/or ponds as compared 
to Spiro. The livestock producers in Haw use more rotational and less continuous 
grazing as compared to Spiro. On weed control, livestock producers in Haw use less 
weed. control; less reliance on weed spraying as a sole control; less mowing; and more 
use of a combination of mowing and spraying: Ali livestock producers who do spray as a 
form of weed control use 2,4-D for this purpose. 
TABLE ill. LIVESTOCK PRODUCER RESPONSES TO LIVESTOCK SECTION 
Question # of producers average or % 
-What is your approximate nuinber:ofmature cattle? 
Haw 17 · 26-50 head· 
Spiro 14 .. 51-75 head 
-What is -the source of water for your livestock? 
Haw 
pond. 
pond & stream 
pohci & well 
pond, stream & well 
Spiro·· 
pond 































1-25 to 201-225 
1-25 to 275-300 
















. -Do your livestock have free access to streams and/or ponds? 
Haw (yes) 13 76.5% 
Spiro (yes) 14 100% 
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TABLE m. Continued 
Question # of producers 












9. ' . 
.4 
1 
-Do you practi~ weed control? 
Haw(yes) 12 

























-If you spray, what do you use? 
IIaw (2,4-D) 7 











In Table IV it can be seen that poultry producers in Spiro had mainly 25,000 bird 
capacity houses while poultry producers in Haw had mainly 20,000 bird capacity houses. 
This difference is a result of newer poultry houses in Spiro. Most poultry producers in 
Haw had 2 poultry houses, but most poultry producers in Spiro had more than two · 
houses. Almost twice as many birds are produced annually in Spiro as compared to Haw. 
TABLE IV. POULTRY HOUSE DEMOGRAPlilCS OF POULTRY PRODUCERS 
Question 
-How many poultry houses do you have? 
Haw 
two 20,000 bird capacity houses 
two 25,000 bird capacity houses . 
four 20,000 bird capacity houses ·.· 
Total birds produced annually in Haw 
Spiro 
two 25,000 bird capacity houses · 
three 25,000 bird capacity houses 
four 22,500 bird capacity houses ···. 
four 25,000 bird capacity houses 












Poultry producers inHaw compared to producers in Spiro, as can be seen in Table 
V, clean cake less often and are more concerned about litter disposal. More poultry 
producers in Haw have their poultry litter nutrient tested and have facilities to store 
poultry litter. A similar number of producers in both Haw and Spiro have Waste 
Utilization plans (basically, all of them). 
TABLE V. POULTRY PRODUCER PRACTICES AND LITTER CONCERN 
P~ctice/Concem Producers answering "yes'' 
-Do you clean cake after each batch of chickens? 
Haw · S 
Spiro 8 
-Do you test your litter for nutrient content? 
Haw 2 
Spiro I 





TABLE V. Continued 
Practice/Concem Producers answering "yes" % poultry producers 
-Do you currently have facilities to store poultry litter on your farm? 
Haw 3 42.9 
Spiro 2 25 
-Do you have an NRCS, Conservation District Waste Utilization Plan? 
Haw 7 
Spiro 7 (1 don't know) 







On litter usage, a slightly smaller percentage of individual producers' litter was 
used in Haw as fertilizer on the producers' owned land as compared to Spiro as can be 
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seen in Table VI. What was important to note here, though, is that close to twice as much 
litter is being generated in Spiro as compared to Haw based on poultry production totals 
in each area. Of the poultry producers who sold their litt~ as fertilizer, a lower 
percentage was sold in this way in Haw as compared to Spiro. A result that is not in the 
table and does not make sense is that Spiro producers r~rted a litter application rate on 
average of 1.8 tons per acre while Haw producers reported an average application rate of 
2.6 tons per ~e. Now, both of these results are within the recommended BMP of 3 tons 
per acre, but the Spiro result does not make sense. The question should be raised in Spiro 
of where all of the rest of the litter is going or maybe producers really don't kn9w what 
their true application rate is on their land. With twice as many birds, similar sized farms, 
and a similar percentage being applied in each geographic area the reported application 
rates are at best confusing. 
TABLE VI. POULTRY PRODUCERLITTERUSE ESTIMATES 
How litter was used # producers 
-Utilized as fertilizer on producers' owned land: 
Haw 7 
Spiro 8 
-Litter utilized as cattle feed for producer's own cattle: 
Haw 5 
Spiro 1 
-Litter sold by poultry producer as fertilizer: 
Haw 3 
Spiro 3 








More poultry producers in Spiro cleaned out their poultry houses by themselves as 
compared to Haw (Table VII). A similar number of poultry producers only used 
contractors to clean out their poultry houses in both Haw and Spiro. Over a quarter of the 
producers in Haw used a combination of cleaning their houses themselves and having a 
contractor cleanthem sometimes too; no poultry producers in Spiro used this 
combination. 
TABLE VII. WHO CLEANS OUT PRODUCERS' POULTRY HOUSES 







Self & Contractor 
Haw 
Spiro 








Haw poultcy producers used a wider variety of disposal methods for their dead 
chickens as compared to Spiro (Table VIII). It is important to notice that one producer 
in Haw still buries his chickens and one producer in Spiro would not describe his exact 
disposal method. 






















In Table IX it can be seen that nearly all producers in Haw have Conservation 
Plans while only less than a third have them in Spiro. Some producers in Haw do think 
that agriculture is a significant cause of water pollution in their area compared to no 
producers thinking this is true in Spiro. Several more producers in Haw versus Spiro had 
their household water tested in the last two years. Over 80 percent of producers in Haw 
had their soil tested within the last two years while only 1 producerin Spiro had done so. 
·A 13 percent lower number of producers in Haw repQrted having active erosion occurring 
on their pastures as compared to Spiro; All producers in Spiro reported that their septic 
systems met Oklahoma Health Department criteria, but two producers in Haw reported 
their septic systems. did not meet the criteria. 
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TABLE IX. RESPONSES ON PRODUCERS' PRACTICES AND BELIEFS 
Question # producers answering "Yes" 
-Do you have a Conservation Plan with the Leflore County Conservation District? · 
Haw 15 
Spiro 5 
-Do you think agriculture is a significant cause of water pollution in your area? 
Haw · 3 
Spiro 0 
-:Has your household water been tested in the past 2 years? ( only well water respondents) . 
Haw · 5 
Spiro 1 
-Have you had your soil tested within the last _two years? 
Haw 15 
Spiro 1 
-Do you have active erosion occurring on your pastures? 
Haw · 4 
Spiro . 6 
".'Does your septic system meet Oklahoma Health Department criteria? 
Haw 16 · 
Spiro 17 
J.>roducers in Haw were ~ore likely to rate the overall water quality in their area 
. ' ' . ·.' . :· 
as a "moderate" or "serious" problem" ~ ~mpared to Spiro (Table X). Both Haw and 
Spiro producers thought on average ~t then- was a "slight problem" with their overall 
water quality in their area; Haw prodqcers·thoughttheir was a slight problem more 
strongly than Spiro producers. Also, both Haw and Spiro producers thought their water 
in their area was "about the same" as it was ten years ago. Haw producers were much 
more likely to report that there was some type of water quality problem on their 
farm/ranch as compared to Spiro producers. The Haw producers felt on average that 
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there was a slight problem to not a problem with their water quality on their farm/ranch 
while the producers in Spiro felt on average solidly that there was no water quality 
problems on their farm/ranch; Producers in Haw disagreed with producers in Spiro on 
their rating of the water quality in Lake Wister, the local lake that receives the drainage 
from Haw Creek and is the drinking water source for rural water users in Spiro. 
Producers in Haw thought the Lake Wister water quality was "bad" while the producers 
in Spiro thought the water quality to be "good". 
TABLE X. PRODUCERS' WATER QUALITY RATINGS 
Question Haw . Spiro 
-How would you: rate current overall water quality in your area? 
serious problem 2 0 
moderate problem 5 2 
slight problem 5 8 
not a problem 5 6 
don't know 1 l 
overall rating slight problem slight problem 
-Compared to ten years ago, do you think water quality in your area is: 
b~ 3 . 1 
about the same 11 14 
worse 4 1 
don't know O 1 . 
oyerall rating about the same about the same 
-How would you rate water quality on your fann/ranch? 
serious problem O 0 
moderate problem 1 0 
slight problem 7 3 
not a problem 10 14 
overall rating . . slight problem/not a problem · not a problem 
-How would you rate the water quality of Lake Wister? 
very good O 1 
good 3. 11 
bad 11 3 
very bad 2 0 
don't know 2 · 2 
overall ratini bad good . 
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Table XI shows that producers in Haw reported using more BMPs than producers 
in Spiro. However, it does appear based on the number of streams running through 
pastures in Haw that more riparian area BMPs could be implemented. 
. . 
TABLE XI. PRODUCERS' INDICATING USE OF BMPS IN SELECTED AREAS 
Farm area Haw Spiro 
animal waste 13 7 
pasture 9 6 
riparian areas · 5 6 
On average, producersJriHaw thought more so than those in Spiro that farm 
practices that protect water quality require more labor and financial investment; 
agricultural water pollution is a serious threat to fish and wildlife; if farm operators don't 
do more to protect water.quality on their own, the government will force them to through 
regulation; the govermrtent should help pay for water pollution control on farms; water 
pollution can best be controlled through farm operators' use ofBMPs; commercial 
fertilizer is less ofa water quality problem than poultry litter; they are more concerned 
about water quality now than they were 5 years ago; .and nonpoint source pollution is a 
. . ' ' 
more serious threat to water quality than point source pollution (Table XII} And, on 
average, producers in Spiro thought more so than those in Haw that agriculture is being 
unfairly blamed as a cause ofwater quaiity problems and farm operators have the right to 
farm in any way they choose, even in ways that damage water quality. 
TABLE XII. Respondents' Attitudes Concerning Water Quality Statements 
(1-l.49=strongly agree; 15-2.49=agree; 2.5-3.49=neutral; 
3.5-4.49=disagree; and 4.5-S=stongly disagree) 
Statement mean response # 
-Farm practices that protect water quality usually require more labor. 
Haw 2.5 
Spiro 2.69 
mean agreement response 
neutral 
neutral 
-Farm practices that protect water quality usually require more financial investment. 
Haw 2.11 agree 
Spiro 2.44 agree 
-Agricultural water pollution is a serious threat to fish and wildlife. 
Haw 2.83 
Spiro 3.13 





















-Farm operators have the right to farm in any way they choose, even in ways that damage water quality. 
Haw 3.89 disagree 
Spiro 3.81 disagree 
-Water pollution can be best controlled through farm operators' use of BMPs. 
Haw 2 
Spiro 2.25 
-Commercial fertilizer is less of a water quality problem than poultry litter. 
Haw 3.22 
Spiro . 3.31 









-Nonpoint source pollution is a more serious threat to water quality than point source pollution. 
Haw 3.59 disagree 
Spiro 3.75 disagree 
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Longitudinal Analysis 
The longitudinal analysis of Haw was based on fewer questions than was the 
analysis between the Haw and Spiro regi~>ns. This analysis was limited by the questions 
originally asked on the 1995 NRCS survey. Nevertheless, 18 questions were asked on 
the 1997 survey that were asked: on the 1995 survey and will be considered here. 
In Table XIII it can be seen th_at there is a similar amount of livestock and poultry 
producers in Haw in both 1995 and 1997. Not in the table, but expected, is that all but 
one poultry pr~ducer in Ha~ in both 1995 and 1997,. respectively, reported producing 
cattle also. 













Average acres farmed per producer in Haw increased in 1997 versus 1995 (Figure 
I). An increase of 47.1 percent in average acres farmed was seen in 1997 over 1995. 











The major changes in poultry house demographics can be seen in Table XIV. 
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There was one less poultry producer in 1997 as compared to 1995, but a similar number 
of birds was still being produced in both years. In 1997 all poultry producers had at least 
two poultry houses with 20,000 bird capacities each and could produce at least 200,000 
birds per year. 
TABLE XIV. POULTRY HOUSE DEMOGRAPIIlCS 1995 VS 1997 
Question 
-How many poultcy houses do you have? 
Haw 1995 
one 20,000 bird capacity house 
two 20,000 bird capacity houses 
two 25,000 bird capacity houses 
four 20,000 bird capacity houses 
Total birds produced annually in Haw 1995 
Haw 1997 
two 20,000 bird capacity houses 
two 25,000 bird capacity houses 
four 20,000 bird capacity houses 












Almost triple the number of 1995 poultry producers cleaned cake after each batch 
of chickens in 1997 (Table XV). No poultry producers tested their litter for nutrient 
content or had facilities to store poultry litter in 1995, but some did adopt these practices 
by 1997. Nearly all producers had Waste Utilization Plans in 1995 and in 1997 they all 
had these plans. These Plans are now required for most of these poultry producers by 
. their contracting company. 
TABLE XV. POULTRYPRODUCERPRACTICES1995 VS 1997 
Practice/Concern Producers answering "yes" % poultry producers 
-Do you clean cake after each batch of chickens? 
Haw 1995 2 25 
Haw 1997 5 71.4 
-Do you test your litter for nutrient content? 
Haw 1995 0 0 
Haw 1997 2 28.6 
-Do you currently have·facilities to store poultry litter on your farm? 
Haw 1995 0 0 
Haw 1997 3 42.9 
-Do you have an NRCS, Conservation District Waste Utilization Plan? 
Haw 1995 . 7 87.5 
Haw 1997 7 100 
A lot fewer poultry producers in 1997 cleaned out their poultry houses by 
themselves compared to producers in 1995(Table XVI). The same number of poultry 
producers used contractors exclusively to clean out their poultry houses in both 1995 and 
1997. While no poultry producers used both themselves and contractors to clean out their 
poultry houses in 1995, two producers in 1997 adopted this poultry house cleaning 
method. 
TABLE XVI. WHO CLEANS OUT PRODUCERS' POULTRY HOUSES 1995 VS 
1997 







Self & Contractor 
Haw 1995 
Haw 1997 








On the 1995 survey poultry producers were asked to report how they disposed of 
their dead chickens and were given the following three choices: . composter, burn, and 
other. On the 1997 survey poultry producers were given the choices of composter, 
·· freezer, burn, bury, render and other to answer the disposal question. The poultry 
producers in 1995 all said that they used i•other" methods to dispose of their dead 
chickens. Noteworthy among poultry producers in 1997 was the adoption by several 
producers of the use of composters to dispose of therr dead chickens. 
TABLE XVII. POULTRY PRODUCERS' DISPOSAL OF DEAD ClilCKENS 1995 VS 
1997 
Area composter 
Haw 1995 0 
















Among livestock producers, over twice as many by percentage ( 64. 7 percent 
versus 30. 8 percent) incorporated rotational grazing into their grazing system in 1997 
versus 1995 (Table XVIIT). Fewer livestock producers in 1997 practiced weed control 
than in.1995. Livestock producers in both 1995 and 1997 used 2,4-D astheir spray of 
choice in controlling weeds, 
TABLE XVIll. LIVESTOCK PRODUCER RESPONSES 1995 VS 1997 
Question 







continuous & rotational 
-Do you practice weed control? 
Haw 1995 
Haw 1997 








mow and spray 
-If you spray, what do you use? 
Haw 1995 (2,4-D) 
no answer 




















As can be seen in Table XIX, a few more 1997 agricultural producers as 
compared to 1995 producers in Haw had Conservation Plans and reported that their septic 
systems met Health Department.criteria. Several more 1997 producers reported having 
active erosion occurring on their pastures as compared to producers in 1995. Very 
noticeable, nearly all the producers in 1997 had their soil tested within the last two years 
while only one producer had done so i111995. 
. . 
TABLE XIX. AGRICULTURAL PROPUCERS' PRACTICES AND BELIEFS 1995 
vs 1997· 
Question , # producers answering "Yes" 
-Do you have a Conservation Plan with the Leflore County Conservation District? 
Haw 1995 12 
Haw 1997 15 
-Has your household water been tested in the past 2 years? (all producers use well water) 
Haw 1995 · ··· 4 
Haw 1997 5 
-Have you had your soUtested within the last two years? 
Haw 1995 1 
Haw 1997 15 
-Do you have active erosion occurring on your pastures? 
Haw1995 1 
Haw 1997 4 
-Does your septic system meet Oklahoma Health Department criteria? 
Haw 1995 13 
Haw 1997 ·16 
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CONCLUSIONS 
Farming income within Haw Creek Watershed is very important to its resident 
agricultural producers making up about half of their total income and tying them 
intimately to the land and water that this production relies upon. Haw Creek's 
agricultural producers can be directly affected through. their household drinking water 
source, private well water, by any contaminants, agricultural or other, that can percolate 
down into their groundwater. Also, in a similar way their livestock can be affected by 
any changes in the surface water that ~Y occur. So, Haw Creek farmers/ranchers rely 
on the land and water for their livelihood and can be directly affected in their drinking 
water by their choices in production practices and methodologies. Being within an easily 
conceptualized circle of production and effects of production, it would seem that the Haw 
Creek producers, when presented with knowledge that would protect them and their 
livelihood, would adopt practices that were presented to them in various educational 
programs that were available within their area. This also assumes that the educational 
programs fit the needs of the producers and were interesting and well advertised. It does 
seem quite obvious upon analysis that there have b~en changes within Haw Creek 
Watershed's agricultural producers over time for the betterment of water quality and that 
these changes were also the thrust of the educational programming within the watershed. 
Haw Creek producers used more BMPs as compared to producers in Spiro. There 
is still, however, plenty of room for continued improvement. It is suggested that 
educational programs continue, especially individual farmer contact and on-farm 
management planning, in the areas of grazing systems, riparian area management, 
limiting cattle free access to ponds/streams, poultry litter management, and drinking 
water testing. 
Haw Creek producers were more concerned about their water quality than 
producers in Spiro· and were more likely to think of themselves and/or agriculture as 
partially to blame for water quality problems. This seems to indicate that producers in 
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Haw were more holistic in their thinking about the various possible causes of detriment to 
water quality. 
Agricultural producers withln Haw Creek though~ more strongly than Spiro 
producers that more labor and. financial investnie~t was required to protect water quality . 
. ·.. . 
This may come from the increased emphasis and actual implementation of water qt1_ality 
protection strategies among the producers in Haw. Even though the Haw producers may 
recognize the significance of changing practices, they still are more concerned than in 
Spiro about how hard it will be to change and how much it might cost them. They also 
agree more than in Spiro that the government should help pay for water pollution control 
on their farms. 
The positive differences among producers in Haw Creek are very pronounced 
over time. Even with the limited number of questions ·used longitudinally, it can be 
easily seen that while types of production are basically the same, even with an increased 
use ofland, many practices have changed for the better .. Producers in 1997 used more 
BMPs than they did in 1995 and seemed more likely to report problems on their own 
farms (i.e. erosion). It should be suggested as it was earlier that more water testing 
should be emphasized perhaps through the Oklahom* A *Syst program. Also, weed 
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control ·by use of spraying should receive some attention to determine if any water quality 
impacts are occurring as a result of continued spraying over time. 
The water quality educational emphasis .within Haw Creek Watershed seems 
easily described as "successful" in its relatively short 2 year existence in changing 
agricultural producers' practices and attitudes conce~ng water. It also seems that, at 
least in this case, hiring a LeFlore County Water Quality Extension Agent who was 
raised very close to the area was a positive influence to the success of this project. By 
having a common, ground with the agricultural producers of the area, the Water Quality 
Extension Agent was able to get all producers ·to participate in the survey for two years 
· and also between two geographic regions. It is suggested that in other counties where 
water quality education is needed, an Extension Agent be hired that can educatedly and 
diversely address agricultural education in water quality without alienating or 
succumbing to the intended audience. 
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waur Q11lliit)• s,,,..q 
(09/16/93.) 
Phon:: Nwnber: __________ ,.... ____ Watcrshed: ____________ _ 
Adcir::ss=--------------------------------~ 
DmeConraacd: _________________ ~T"unc: _ __,...,.. _______ __ 
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Hello. ma~· I speak with ? Thank yau. Hello. my name is and I am with Oklahoma 
State University. We an: conducting a sunoey conccmiJlg WIim' quali~· in SouthwcsJ: Oklahoma. and would lik:: to ask you a few 
questions regarding your farming opemion and your opinions conc::ming waier quality. · .t4II raponsa lll'e strialy canjularlial. 
Your :::iop::.-ation in this sun~· is =-"tmneh.· imponant. and to shO\\' our apprc::iation - would like to send you a voucher for a frc:: 
soil test and a brochure on lmtgrated Pest Management (1PM). Also, a summary of the information gained through. this. survey will 
be available to YIIII if you would like a copy. · 
1. . Do you have. time to answer a few questions right now? Yes No 
2. Jf not, is there a time when - can 'call back that would be more convcnicm? --------
Jf not, thank, you for your time. 
I \\'Ouid like to start thi: sum:y by asking you a few questions related to your farming operation. Please feel free to ask me to repeat 
any question you do not understand If you pR:fer DDt to - a question. tell me and we'll go OD to the next one. 
3. How long have you bccll mming? -----~years 
I v.'Ouid like to ask you some questions about specific crops and livestoclc in }'Our mming operation. What is your major crop? 
4. __ Alfalfa (Appendix I) 
5. __ . Cotton (Appcndixm 
6. --Peanuts (Appendix Ill) 
7. __ Wheat (AppendixIV) 
8. Do you raise any In-mock. and if so. how many? Yes No ------ (Appcndi."' V) 
9. How large is ~·our total f:umingtr:mching operation? ________ acres 
(At this time, please complete the Appmdiz slll:lion rdaud to the major crop grmvn b.r the panicipant) 
(Compll!le this Kc:tion only 11.fkr the spccifu: cropllivatodt. q11atio,u h1111e beor tinswowd!) 
10. How would you ra1e owrall waier quality in your area? (Read choicu) 
__ Serious problem 
__ Moclerarc Problem 
__ Somewhat of a problem 
__ Not a problem · 
Don't know 
11. Compared to ten years ago, do you think water quality in your area is ___ ? (Read choices) 
__ Beacr 
__ About I.be same 
__ Worse 
Don't know 





13. What do you think are I.be major causes of water pollution in your area? (Do not read choicu) 
-- Runa1f' from cropland 
__ Fenilizl:rs (mmicllls) 
---· Pesticides fmsecticidcslherbicidcs, fungicides) 
__ Liwstoc:ldAnimal wasrc {manure) 
_ City or IDWll sewer S)'SICIIIS 
--- Wane Tn:atm=t PlaDls 
-- Household septic sy5ICIIIS 
___ Runmf'from Ulban or paved areas 
-- Industrial waste/Factmy discharge 
__ Litter or garbage 
-- Landfil1slDumps 
__ Home and prdcD chemicals {insecticides, fc:rtilizcr) 
_ Oil Ficldsllnjection Wells 
-- County Roads ___ Construaion 
-- Other {specify) 
14. How serious is water pollution on your farm? (Read choicu) 
__ Serious problem 
_ Moderate prob!~ 
___ Somewhat of a problem 
_ Not a problem · 
Don't know 
lS. Where does runoff waa:r from your farm go? 




Rural Water (source __________________ _, 
Other (specify) 
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Ii. How concerned are you about pollution of your DWn drinking ""ater? (Rttad CJ,oictts) 
V~· conccmed If Fery or Soml!\llhar Concttrnttd. wlw 
Somewhat concerned is your major conccm? 
Not conccmed 
Don't know 
IS. How conc::med are you about bacteria in. your own drinking warcr? (Rttad Choictts) 
V~• conccmcd 
__ Sollle\\·bal co~ed 
__ Not conc:med 
Don'tlcnow 





20. How .conccmcd arc you about niuarcs in your DWn drinking "!\'liter? (Rttad CJ,oic:a) 




21. Where do you now get most ofyom-illformalion about warcr quality? (Do not read choicu) 
__ ·N~ 
___ Fann Magazinc:s (Succusful Fanning. Fann Journal, ProgrusiVe Fannttr, etc.) 
Tdmsion 
Radio === The Exrcnsion Scrvic=-(mcetings, workshops, tours, dl:mcmsttatioils) 
-- Coumy &altli .Depanmcm 
__ The Soil Consc:rvation Servi= (SCS) 
__ The Agriculmral Stabilization and Conservation Service (ASCS) 
___ Fann Organizations (Cattleman's Association. Hay Growers' Association,. etc.) 
Pesticide or Fcniliz=r Dcalczs 
Other (specify) 
With regard to pc:slicidcs, pJcasc llDSMl' the following questions. 
22. IC you have MIXED pesticide products left, how do yoll dispose ofthml? (Do not nad choicu) 
--- SJ113Y them on labeled sin: 
-- Pour/dump thml out 
--·- Keep !hem for nm treauncn1 
-- Other (specify) 
How do you dispose of old. unused pesticides? (Do not nad choicu) 
--- Pour thml out 
--- Use the:m 
--- Take then! back 10 the dc::ilcr 
--- Bwy the:m 
Store the:m 
___ Other (specify) 
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25. Where do you mix/load your pesticides? (Do not read ciroices) 
In the field . 
___ Beside or within SO feet of a well 
_. __ Beside other wa~ source (pond. creek, ea:.) 
___ Beside Storage stied 
-- Oth=r (specify) 
26. Do you have a special pad 10 contain spillnilen mi.ung/loading pesticides? 
___ Yes 
No 
27. Do you currently have any ASCS or SCS conaacrs. such as cost-share or inc:ntivc programs. for 








29. · What do you believe is the number one pollwion or cnvironmcmal con=n in Oklahoma? 
84 
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For-each of the follo\\ing statemcms. ple:ise indicate the e.'\"tcru to whi:h you agree .or dis:lgree \\ith e:ich of the follo\\in1,; 
l = Sirongly Agree. 5 • Sirongt~· Disagree. 
Statement Strongly Agree Strongly Disagree 
1. Fann practices that proteet water qualiey· usu:ilt~· 
require more labor. 2 3 4 5 
:?.. Agricultmal \\'Blcr pollution is a serious thrl:at to 
fish and \\ildlife. . . 2 3 4 5 
j_ Agriculture is being unfairly blamed as i cause of 
wiuer quality problems. 2 j 4 s 
4. If' farm operau,n don't do tnare to prc:,te::t waier · 
quality on !heir DWD. the government '\\ill force 
· !hem. to. through regulation. 2 3 4 s 
5. The government should help pay for \\'Iller 
pollution contra! Oil farms. · -· . · · 2 3 4 5 
6. Fann operaton have the. right to farm any ""Y they 
choose, even in ways that damag: \\11lU qu:iliey·. 2 3 4 s 
7. Land ownms haw a respoDS1bility to farm in 
ways that praleCt 'Wllli:r quality. 1 2 3 4 s 
8. Water polludon can best be comrallal. through 
farm operarois' use ofBMPs. 1 2 3 4 5 
9. Pesticides are harmful to wmr quality. 1 2 3 4 s 
10. · Fertilizers are harmful to wmr quality, l 2 3 4 s 
11. Pesticides are mprc harmful to 'Wllter quali~· 
than :feniliurs. 1 2 3 4 s 
12. Most of the farmm in my area are very 
conc:cmed about warer quality. 2 3 4 s 
13. Waste disposal is a canc:em on many farms 
and r.mches in my area. 1 2 3 4 s 
14. I am more canc:emal. about warer quality now 
than I was :five years ago. 2 j 4 s 
Is !here .3!1Ylhing else you would like to add regarding '\\-ater quality, or is Ihm a specific topic relating to water quality tliat you 
would like to receive more infoimation about? · 
Thank yo11 11ery ni11ch for yo11r timtt. · Yo11r coopertZDDn in projects such a this is 11iUJ for their Sllt:t:a& 77,e Eztensian SU!lia 
and Oklahoma SIIIU Uni11enil)• are 111orliin,: ro :sU11e };°"• and yo',,r opinisni 11n atranG}' 11al11abu in dwdopingprogrilm:s thaz 
meet y011r nnd:s. 
Wo,,id yo11 be interested in receiving a :s11minary of the rail/I$ o/t/ris .sa,dy? Yb No 
A.gain, thank y011 /or Y°"' time.. 
A.ppmdi% l -Alfalfa 
Please answer the following questions regarding your alfalfa operation. 
1. Number or'Alfalfa Acres Grown --------
Please dcscnbc your alfalfa yields during the last ten years by answering the following questions. 
2. Average Yield/Acre _____ tons 
j_ Highest Yield/Acre tons 
4. Lowest Yield/Acre tons 
5. How often do you have your soil tested'.' Every--·-. _years 
6. Do you follow the recommendations resulting from these soil tests? Y cs 
7. If not, how do you decide how much fertilizer to apply? (Do not read choica} 
Consultmt's r=mmcndations 
--- Fcrtilizcr Dealer 
--- Doing what I have always done 
Read Exlcnsion Fact Sbeets 















- Other (specify) 
Rau: (Lbs/Acre) 
Ple:isc answer the following questions regarding your'primary aJf:alfa pest problems and the pesticides used to 
control them. 
Method of Application 




12. How do you d=cidc when 10 apply pesticides? (Do not rl!ad choicu) 
Scout fields 
__ Calendar. · 
___ Extension Agent 
--.- Consuliant 
___ Do what I hav: always done in the past 
- Other (specify) . 
13~ If you scout your fields. appro:cimatcly how l~ng does it take you (or your scouts) 10 SCOllt 10 acn:s ohlfalf'a? 
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Appmdb&/1-C-
rd like to ask you a few questions n:gardiilg your cotton openition. 
I. Number of·Cotton ~ Grown -------
Please describe your cotton yields dw,mg the lasr_,,ten years by ilns\\'ering the. following questio11S. .. · 
Drylaad Cotton· Irrigated Cotton 
2. Awrage Y"ieid/Acn: ----·!Nu.es. 5; Awrage Y"lcld/Acre ____ bales 
6, Highesc Yield/ Acre bales 3. Highest Yicld/Acn: 
4. Lowest Yield/Acre -----.:: ----· 7. Lowm ~icld/Acre bales 
. . . 
8. :Howotiencloyoubawyoursoiltestm?,. Every_. __ ._years __ Never. 
9. Do you followtiu: n:c:ommendalicm resulting from tbe&soil test.s? Yes No 
10. JI not. how do you clecicle how much fertilizer to apply? (Do ,,;,t nod choit:U) 
___ c;:omui~ n:commendations 
--- Fenilizcr Dealer 
--·· Doing what I have always done 
--- Rad:Emasioa Fact Sheers 
- Other (spc:cify) 
11. What is your tillage system for your cotion? · (Do not ,eot:ir choices) 
--- Clean Till . 
Ro-T"lll 
---No-T".ill 
--- Mmimnm Till 
--- SlUbblemulch· ___ Other (spc:cify) 
Panially 
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__ Other (specify) 
Rare (Lbs/Acre) 
?lease answer the follo\\~ng questions regarding your primary cotton pest problems and the pesticides ll3cd to 
control them. 
Method of Application 
Inse:is (13) Pesticide Ratc/Acn: Ground/Air Self/Commcmal Soil/Foliar 
Weeds (14) 
Diseases ( 15) 
16. How do you decide when to apply J)f:Slic:ides? (Do not rt!t1d choices) 
Scout fi.clds 
Calendar 
___ Exwision Agent 
Consulram 
___ Do whal I have always done in the past 
--~ (specify) 
17. If you scout your fields. approximately how long does it take you (or your scoutS) to scout 10 acres of cotton? 
18. Do you rotate other crops with your cotton? a. Dryiand Yes No 
19. If yes. describe your crop roiation schedule. 
Dryiand-
/rrigared-
20. Number of Cotton Acres Irrigated _____ (,//zero, skip ro nrunber 19) 




::::: Altus Irrigation District 
__ Other (spc::ify) 
b. Irrigated Yes No 
:2. Do you have any problems "~th the quality of your irrigation \\'3tcr? (Do nor r1tad choices) 
__ No problems. 
__ Salt 
Low water table 
Weed seeds = Other (specify) 
__ Do not irrigate 





2.i. Iryes. wha1 measures do.you lake 10.preven1 baclcflow? How m~ did. ii COS! io insrall? 
25. How do you decide when 10 iniga1c? (Do noi ntid choicu) 
Wcalhcr 
~ Cdndilion of crap 
Soil niciisnirc .·. == Calendar 
. Fccd/Fcnilizcr .Dealer 
_. _ E.-acnsion Agen1 
-· - Olhcr (specify) 
· 26. Do you use a wiDrer cover crap on your COl!Dll fields, allli if so wlw is it? 
__ Yes .(specify __________ __, 
No 
2.7. · Would you be in favor aC a boll w=vi1 cradic:atiQII. program? Yes No 
28. Why or why not? Please =J)lain any c:on=ns you have about boll w=vil eradication. 
Appa,db: Ill - PanlllS 
?lease answer the following questions regarding your peanut operation. 
I. Number of Peanut Acres Grown ---------
Please describe your peanut )ields during the last ten years by answering the foll0\\1ng questions. 
Dryland Peanuts 
2. Average Yield/Acre 
;. Highest Yield/Acre 
-1. Lowest Yield/Acre 
lbs ' -----·lbs 
____ .lbs 
Imgated Peanuts. 
-S. AvaagcYield/Acrc ______ lbs 
6. Highest Yield/Acre lbs 
7. Lowest Yiclcl/ Acre lbs 
8. How often do you have your soil tested? EVC!Y ___ years -··--· Never 
9. ;)o you follow th: r:::omm:ndlltions r-..$1!lting from these soil tests? Yes 
10. If not, how do you decide how milch fertilizer to apply? (Do not nod choir:u) 
Consullalll's r=ommcndalions . 
__ Fenilmr Dealer 
___ Doing what I haw always done 
Read Exlension Fact Sheets == Other (specify) 
No Partially 
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- Other (specify) 
Rate (Lbs/Acre). 
Please answer the following questions regarding your prillllll)' peanut pest problems and the pesticides used to 
conuol lhem. 
Method of Application 
lnsc:cis { 12) Pesticide R.:1te/ Acre Ground/Air SeWCommercial Soil/Foliar 
Weeds (13) 
Diseases · { 1-1) 
1 S. How do you decide when to apply pesticides? (Do not rr:otl choicu) 
Seou1 fields 
Calendar 
___ . -E.~nsion Agent 
. Consultant == Do what I have aiways done in the~-- ·. 
_. __ . Oilier (specify) · · 
. . 
16. If you scout your fields, approximately ha\\· long dix:s it lake you (or your scoua) to scout 
17. 
18. 
10 acres of peanua? · · · 
Do you rotate other crops with your peanuts?. 
. . : . 
. . 
If~'dcscn'be your crop rorati~~ 
J>.,yland-
lmgared-
a. Dry/and Yes No b. Jmgored Yes No 
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19. , Do you inigm any of your peanuts, and if so, how many acres? ------ (J/zuo, skip nmaining questions) 




--. Other (specify) 
21. Do you have any problems with the quality of your inigation warer and if so; what are they? (Do not rr:od choicu) 
__ No problems. C 
22. 
Salt 
Low water mble 
__ Weed seeds . 
- Other (specify) 
Do you use chemigalion or femgatioil.? Yes .. No 
23. If ya. what measures dQ you lake to pmoent hacldlow? How much did it cost to insrall? 
. . . .. 
24. How do you de::ide when to irrigate? (Do nor nod d,oicU) 
Weather 




..:.__ :E.'1Cl!Sion Agent 
-- Other (specify) 
25. Do you use a winter cover crop with your JICDIIIIIS. and it so. what is it? 
-·-- Yes. (Specify ___________ ,J 
No 
Appardiz IV - Wheat 
Please answer the following qu:stions rco,.arding your wheat operation. 
1. Number ofWhe:it Acres Grown --------
Please describe your ";heat }iclds 1vithin the !:1st ten years by answering the fol10\\i11g questions. 
2. Average Yield/Acn: bushels 
3. Highest Yield/Acre bushels 
4. Lowest Yield/ Acn: bushels 
5. How often do you have your soil tested? Every ___ years __ Never 
6. Do you follow the recommendations resulting from these soil tests? Yes 
7. If noL how do you decide how much !c:rtilizer to apply? (Do not rr!ad choit:u) 
___ Consultant's recommendations 
___ Feniliz=r Dealer 
_, __ Doing what I haw always done 
Read E.~on Fact Sheets 
__ Other (specify) 
8. What is your ,tillage system for wlieat? (Do not rr!ad choicu) 




--- Other (specify) 




10. What plant nuuients do you apply annually to your wheat aop? What is the rate of application? (Do not read choices) 
Nuuient 










__ Other (specify) 
Rate (Lbs/Acn:) 
Do you use split applications? ----
Please answer the follo,,ing questions regarding your primary wheat pest problems and the pesticides used to 
conuol them. 
In.seas (11) Pesticide Ratc/Aae 
Weeds (12) 
Diseases ( 13) 
14. How do you decide when to apply pesticides? (Do not read choicu) 
___ Scout fields 
Calendar 
--- Exremion Agent 
Consultant 
___ Do what I~ always done in the past 
-- Other (specify) 
Method of Application 
Gn:,und/Air Sdt/Commercial Soil/Foliar 
IS. Ifynu scout your fields. appn:,ximatcly how long does it take you (or your scouts) to SCQut 
IO aces of wheat? ---------
16. Do you rotate other crops with your wheat? Yes No 
17. If yes. describe your crop rowion schedule. 




Appardiz VI - LiNstDc:k· 
What types of liveslOCk .do you raise? 
Number. Number Confined 
1. Cow/Calf 
2. Stoclcer Cattle 
3. Feeder Cattle 
4. Dairy Cattle 
5. Other (specify) 
6. What is the source of drinking\\~ for yciur livestaek? (Do not nod choit:U) · ·. 
--· _Pond . . 
Stream 
Well warer 
-·-- Rmal Wam 
--Other (specify) 
7. Do your cattle have free access to streams and/or ponds? Yes No 
8. Have you heard oftheEPA's CAFO(ConfinedAnimal Feeding Operalions) regulations? 
9. Ifso, where have you hem! about them? (Do not nod choicu) 
___ ;arm Magazines 
-- Newspapers 
Televisioll == Other Farmen/Neighbors 
Pesticide/Feed Dealer == Cooperaave E.'ClellSion Semce . 
___ Farm Organmuoas (Cattleman's Association. Hay Glowers' Association. ere.) 
__ ASCS or SCS • 
- Other (specify) 
10. Have CAFO regulations a1fecred your opemtiim? Yes ,No. 
11. Do you e."CJ)eCt CAFO regulations to C111S1: Yl!D to inake changes in your opemtion iii the 
uearfuDIJ'e?' Yes No WhyorWhyNot? · · · 
. . 
12; Do you expect CAFO regulations to cause financial hardships in your opemion? (IC so. give·· 
approximate dollar amounL) s _______ _ 
13. Do you think CAFO or a similar type of regulation has value to the environment? ' Yes 








Do you pn:sently have.a lagoon or 'l\'llSte storage pond for animal waste? 
Was it designed by the SCS? 
If not. how was it designed? 
How old is it? ______ vears 
Yes No 
How big is it? ----- (SUifacc acies) 
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Yes No (Jf no, slap to number 17) 
18. Do you ever pump .cfflucni out of it?· Yes No If so. how often? ----'--------
19. If no. do you ever expect to pump it? 
20. How often does it nm over? 
-- Always 
-- Occasionally _. _. Rarely 
NCM:l' 
21. Are you conccmcd about manme cij.sposal? 
Yes No 
Yes No 
22. What specific things arc you most conccmcd about? 
t--
°' i. Pesticides can be harmful to water quality. 
__ SA _A _N _D _SD 
j. Fcrtilizen can bo harmful to water quality. 
__ SA _A _N _D _so 
k. Pestlcidel have more potential l'or harm to water 
quality thu ratillzcn. 
_SA __A _N _D _· _SD 
L I 1111 more cona:med 8bolJI water qlllllty - thu 
I - five ,an ago. 
__ SA _A _N _D _so 
m. Nonpolnt 11111rce pollution 11 1 more merioul threat 
to water quality tbu point IOUrce pollution. 
__5A __/\ _N _J) _SD 
24. How often do you line your aoll tctled7 
25. Do you follow the fflCOllllllelld from thae 
aolJ tall? 
__ Yea ___ No __ Putlally 
U you don't follow the rccommendatlom, bow do you 
cleclde bow mucb fertilizer to apply? ___ _ 
26. Whit II JOIU primary pest problem and the 
pesticide you me to control that pest 7 
Crop__ Pest Pesticide __ _ 
Crop__ Pest Pesticide __ _ 
Crop__ Pat Pesticide __ _ 
27. Whal do you use u a bula to determine when to 
apply pesticides? 
21. What la your tillage system? 
Crop Tillage system Number ortilla 
29. Where do you get your Irrigation water? 
30. What pollution problems do you hm: with your 
lniplion water? __________ _ 
31. How do you cleclclc when to lrripte? 
32. What cuver crops do you me7 
Prlmuy Crop Cover Crop What Rotation 
33. What Cooperative Extension progmu would 
you lib to - addraslna water quality? ___ _ 
Please Include any other commenll or auggest.lona 
:,OU would lib to 1118b. _______ _ 




Seeking your opinions 
and knowledge to help 
us serve you, the 
producer, better and 
protect your water 
quality in the process~ 
Sent to you by the Custer County 
Cooperative Extension Service 
00 
°' 
I. What i1 the size of your fanning operation (acres 
farmed)? 
2. Approximately what pertentage of fanning inaime 
comes l"rom the following areas: 
Alfalfa ___ Cotton __ _ 
Peanuts __ Wheat __ _ 
UYalock __ Olhcr ___ _ 
3. IC :,vu d!l..m!S haw livatocklklp Jo # 11 
4. How 1111J1Y bead of livatoclt do you have? 
5. What I• the aoun:e of drinking water for your 
livatock? 
__ Pond __ . Stram 
__ . Well water __ Rwal water 
__ Other (lpeCif"y). __ _ 
6. Do your cattJe haw he 11C1CeS1 to ltRalllS and/or 
pondl? 
__ YCI ___ No 
7. Aft you concerned about IIIIJlUle disposal? 
_. _YCI ___ No 
I. Do you currently have I lagoon or waste llorage 
pond for lllimll WIiie? 
__ Ye1 __ -._No 
9. How have Confined Animal Feeding Operatlom 
(CAFO) 1er•1lation1 lfl"cctell your operation? 
JO. Do you think CAFO squlatlom help impnn,e the 
environment? 
__ YCI ___ No 
11. What II the aoun:e of your household drinking 
water? 
12. When was the last time you had your ho11SChold 
drinking water tested? ________ _ 
JJ. Are there any problems with your drinking 
water involving the following: 
__ Bacteria ___ Pesticides 
_Nitrates __ Other (specify) __ _ 
14. How would you rate water qWillty on your farm? 
__ Serious problem_Modcrate problem 
__ Slight problem __ Not a problem 
15. What is a potential IIIUJ1le for water pollution on 
your fannfranch? _________ _ 
16. How would you rate cummt overall water 
quality In your uca? 
_._Serious problem _. __ Moderate problem 
__Slight problem -· _Not I problem 
17. Compared to ten yean ago, do you think water 
qWillty in your uca II: 
__ Better __ About the same 
_. _Worse __ Don't know 
18. What do you think are the major causes of water 
pollution in your area? _______ _ 
19. What are 1lgnific:ant agricultural 1011Ke1 for 
WIier pollution in your area? _____ _ 
20. What i1 a specific lite in your area where waler 
pollution 11 _occurring? _______ _ 
21. Do you currently have any ASCS or SCS 
contracts, such u cost-share or IIICClltivc programs, 
foryourfarm? ___ No ___ Yes 
lfycs, please describe. _______ _ 
22. What Best Management Pnctlces (BMPI) do 
you currently use?._-'---------
23. FOR EACH OF 11m FOU.OWING 
STATEMENTS INDICATE 1111! l!XTENT10 
WHICH YOU AGRl!I! OR DISAGREE wrm 
EACH OF 1111! FOU.OWING STATEMENTS. 
Strongly Agree• SA Agree • A Neutral • N 
Disagn,e • D Stn,agly Dilagrec • SD 
a. Farm practices 11111 pn,ta:t water qWillty asually 
require more labor. 
_SA _A _N ._D _SD 
b. Agricultural water poHutlon 11 1 lel'IOU1 lhrcal to 
fish and wildlif'e. 
_SA _A _N _._D _SD 
c. · Agriculture II being unl'alrlJ blamed u I cause 
of water qWillty pn,blCIIII. 
_SA _A _N _D _SD 
d. If farm opcraloll don't do more to protect Wiler 
quality OD their 0WD. the govemmad will fimle 
them to , through regulation. 
_SA _A _N _D _SD 
e. The govcnunent lhould hdp pay for water 
pollution CODlnll on farml. 
_SA _A _N _D _SD 
r. Farm operators have the right to farm In any way 
they chollle; even in ways 11111 damlge water 
quality. 
_SA _A _N _D _SD 
g. Land ownm have I respomlblllty to farm In 
ways that protect water qWillty. 
_SA _A _N _D _SD 
h. Water pollution can best be contn,Hed through 
farm opcraton use of BMP1. 
_SA _A _N _D _SD 
The Instrument 
· LANDUSER I PRODUCER SURVEY 
POTEAU RIVER PROJECT 
Black Fork Watershed 
[] I live in the Blackfork Watershed and operate a fann~ 
Number of acres. ________ _ 
Do you: . own I 1,ase I rent · (circJe one) 
[] I do not operate a farm, but, I live in the Blackfork Watershed. 
1. Where does your household water come from? 
a) PVIA ·_ 
b) Private well 
c) Other (describe) 
2. Has your household water been tested in the past 2 years? yes or no 
3. Are you aware of the Lake Wister Water Quality Project? yes or no 
4. Do you use Lake Wister for recreation? Please descnbe. 
· 5. What do you think of the quality of Lake Wister (rate from good to bad 
1-4). 1 - 2 ~ 3 -4 · . 
6. Do you raise beef cattle? yes. or. no 
.If yes how many? ----
7. Do you raise poultry? yes or no 
If yes what kind? ·. · 
a) How many houses do,you have? __ _, and what is the 
capacity of each house?. ___ _ 
b) . What kind of beddingdo you use? 
· c) Who cleans out your poultry houses? 
Self . 
contractor 
d) Do you cJean cake after each batch of 'chickens? yes or no 
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e) When do you clean our houses? 
f) Where do you spread litter? 
- on your own pastures 
- on rented land 
- sell it 
- give it to neighbors 
- contractors takes it away 
a. What application rate do you shoot for? 
9. Do you test your litter for nutrient content? yes or no 
10 Do you have a place to store litter between clean out and spreading? 
Yes or no. Please describe __________ _ 
11. Do you have an NRCS, Conservation District waste utilization plan? 
12. How do you dispose of dead chickens? composter, incinerator, other. 
13 If you don't apply poultry litter to your pastures do you apply commercial 
fertilizer? yes or no. If so, at what rate? -------
14. Does your pasture have a creek running through it? yes or no 
If yes, does it flow year round? yes or no 
15 For demonstration purposes would you establish a controlled riparian 
streambank area along the creek on your property? yes or no 
or a buffer strip? yes or no 
16. · Would your septic system meet OK Health Department criteria? yes or 
no 
17. Do you have a Conservation plan with the LeFlore Count Conservation 
District? yes or no 
18. Have you had a soil test on your pasture within the last 2 years? yes or 
·· no · 
19. Do you have active erosion occurring on.your pastures? yes or no 
20. What type grazing system do you use? continuous, rotational, or short 
duration grazing. 
21. Do you practice weed control? yes or no 
If yes, do you mow or spray 
If you spray, what do you use?-------
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-0 - 14. Are there any problems with your drinking water Involving lhe following: 
__ Bacteria ___ Pesticides 
__ Nitrate1 __ Other (specify). __ _ 
15. What Best Management l'r1ctlc:a (BMPI) do you 
cumnlly use for the followiDg: Anlmalwute, ___________ _ 
Pasture·~--------.....--~ 
RJpariaaueu.~--~-------forestJJ ____________ _ 
Scpllc~,..._ ________ _ 
Olhlr ________ ~----
16. FOR BACH OP nm FOU..OWINO 
STATl!Ml!NTS INDICA'll! nm l!XTENT TO 
WIUCH YOU AORBB OR DISAOREB wrm l!AOI 
OP nm FOU.OWINO STATEMENTS. Strongly 
A,ne • SA Acree• A Neutral• N Dlapee • 
D Stn,qly Dlapee • SD 
L Farm practlcei dlll pl1llect water quality usually 
require more labar. 
__sA. _A ___)( _J) . _. SD 
b. Farm pracdoes thal pn,tect water quality usually 
nqulre IIIOR financial lrMstmrnl 
_·sA _A ___)( __p _so 
c. Agricultural water pollulJon IJ a Rrioua lhreal lo 
lisb IDd wildlife, 
_SA _A _N ·-. D ___jD 
d. Agrlculrure Is beln1 anfalrly blamed u I cause or 
Mier quality problem,. 
-. _SA _A ___)(. _p _so 
e. If farm operators don't do more lo prolect waler 
qualllJ on their own, the 
govemment will force them lo , through regulalJons. 
_ SA _A -· N _D _so 
r. Tbe government should help paJ for waler 
pollullon control on fanns. 
__ SA _. A _N _D _SD 
g. bi,"' opcraton have the right lo rann In any way 
they choose, even la ways that damage water quality. 
_. SA _A _N _J) _SD 
b. Water pollullon can best be controlled through 
farm operators' use of Best Management Praclices. 
_SA _A _N _J) _ .. _so 
I. Commercial ferlJllzer IJ less of a water quality 
problem than poullly litter. 
__JA _A ___)( _J) _SD 
J. I un more concerned about water quality now 
thaa I was five yean ago. 
__JA _A _N _J) _so 
k. Nonpolnt source pollution 11 a more Rrlom threat 
to water quality than point IOUlte pollullon. 
_sA _A _N __p _so 
17. Have you had a IOU test on your pasture within 
the last two yean7 
~--Ya __J{o 
· i g, If you have not IDII tested within the last two 
years, bow do you 
decide the amount or fertlllz.er or litter lo use7 
Ferdllz.cr ___________ _ 
Utter ____________ _ 
19. Do you have active aosloa occunillg OD your 
pastwa7 __ Ye1 __ No 
20. Docs your septic system med Oklahoma Health 
Departmrnt criteria? 
__ Ye1 _Jo. 
21. How would you rate the water quality of Lab 
Wlster?(circle one) 
Very Good Good Bad Very Bad 
22. What educational prograllll would you like to 




Seeking your opinions and 
knowledge to help us serve 
you, the producer, better and 
protect your water quality in 
the process. 
This questionnaire will be used lo evaluate the 
effect or the Water Quality Program conducted bJ 
the LWPR Advisory Committee; Leflore County 
Conservation District, OSU Extension and NRCS. 
Your inSWcrs are conftdentlal. Thank you for your 
cooperalJon with thlJ SUMJ. 
I. Whall1 thesb:e or your 
fanalng/rancblag.lpoullly operation? 
________ ICrel 
2. Approximately what percentage or lumlng · 
Income comes fiom the following areu: 
Cattle . Poulll)'. __ _ 
Hay Foiesll)'. __ _ 
Otber __ (explaln) _____ _ 
3. Appmxfmately what percentage or your total 
household Income comes fiom agrlc:ulturclforestry? 
N 
0 - 4. LIVESTOCK: II you do DOI have llft!!ock. skip lo qualloDIS 
a. Whal II ,our 1pp111dmale number orD111ure cettle7 













.. Wlill II lbe llllllal ol'Wller filr ,our llvellodt7 
_Pond __ Sllam 
--· Well WIier~ WIier _OIiier (ipedry) __ _ 
c. Do J1111lme111111n1m111111D1aa duvu&b ,our 
pulma7 . 
~Yee ' _ 1 _No 
11:,a. do 1beJ Bow ,-r niund7 _v. _,omedo __J{o 
d. IIJ1111 do mn llnlml numla1 duvu1h ,our 
putura, do )'Oii mft ellher orlhe followlns: 
__ Clllllrolled dpulu IIRllllllllllt uea . 
°__J,u8'er IUtp . 
e. Do JIIUI' lhatoct IIIYe he ICCCll lo llnlml andlar 
. poadl7___,Yee __,- · · 
t Wlill tJpe or pmDI IJllem dO.J1111 lll07 
__ coadaUOU1__JOlllloael 
_Jbod dunlloa 
1- Do J1111 pmtkle weed CIOllllal7 
__ Ya ___J{o 
If JCI, do JOU mow or 11prl)'7 (drde) 
lfyaa lplaJ wlill do JIIU .. ,, _____ _ 
S. POULTRY: lfyoadonotrallllpoulbJpleuolklp 
loquadoaf6 
A. How 1111111 poulllJ bouses do ,au bm,7 
• 
I ·' 
B. What 11 lhe c:apacll)' or each house? 
c. Whal 11 lhe 111111 aUQlber or poulbJ you produce 
llUllWl)'7 
D. Who dCIIII out JOUI' poullJJ houses? 
__JClf _. _coatnclor -· _Olber,_· __ _ 
e. Do you c1aa cue lfter eldl bllda or c:blc:bu7 
__ Ya __J{o 
F. Plcue admlte wblt pemnllp ol'JOUI' Utter 
wa: 
_. __ ullllzed II fertilizer on ,our owned land · 
__ ullllzed II i'ertlllrer on lend you renlllale 
__ sold bJ ,au to be ullllzed II l'ertllber 
-· __ ullllzed II cattle feed by JOU 
__ sold by JOU 10 be ullllzed II c:attle feed 
_given nay lo neighbor for fertilizer 
_glvcn 1wiJ 10 aelpbor for cattle feed 
__ -tam away by •dCIIHIUI• ar •cue out" 
COlllnletor 
__ Olber(apllla)~-----
0. If you llpleld )'llllr Utter, wblt 1ppllcelloa nte do · 
yoause7 
--------------'°DIIICII 
R Do you tat ,our Uuer for aulrleal coateat7 
__ Ya __ No 
l IIJOU doa'l epplJ poullJJ litter lo JIIUI' patma, 
do you epplJ COIIIIIICl'dll l'ertlllzet7 
__ , Ya _No lfJCI, II wblt 
eppliCllloa nte7_ 
J. Do J1111 currently IIIYe licllldCI lo _ltoni poulbJ 
Duer on J1III' lium?" 
__ Yea __ No 
If yes, what II Ibo lot.II welpt or poullJJ HIier ,au 
c:aaltOR7 loftl 
K. Are you concerned 1boul litter dlspose17 
__ Yea No 
L. Do you· have en NRCS, Colller\lllloa Dlltrlct , 
. weste utillulloa plu7 
_Ya __ No 
M. How do you dispose or deed c:ldckcnl7 
_Compolter _. fnezc:r __ Bum 
_Bury __ Reader _OIiier 
li. Do J1111 hive I Comemlioa plu wllla Ibo 
leFlore CGuatr Cememlioa D11tr1ct7 
-_Yee _)lo 
7. How 1'0llld J1111 nte canal IMIIII WIier 
qUIIII)' la JIIUI' IICIT 
_ __ SeriOUI pRJbleaa _){oclente probl• 
_Sligh! pRJbl• __)fol a pn,blc:m 
_))oa'lbow 
I. Compared lo tea JC111180, do ,aa lhlalt WIier 
qUIIII)' la J1III' uea II: 
_Belter. _I.bout lhe llllil 
_wom ~·,mow 
f. Whit do JOU tldal: m Ibo m.-CIIIICI vlWllcr 
pollutlaa la JOllf IICIT,--.· -----
10. Do JIIU lhlalt 1pkul1Un1 la ulptftcut ... 
of WIier poHullm la ,our ua7 
_Ya ..:,...No . 
11. How would J11U r11o WIier qUIIIIJ oa J'IIUI' 
linnlrudl7 ,. 
· _Serioua problem_).fodente problem 
-· Sllgba pRJb~apRJblc:m 
_J)oa'lbow I, 
12. What Is Ibo-"' al,aur liaalebold drlal:lai 
WIier? . 
__privlfe well _nml WIier 
_ell)' WIier __ alber (apllln) __ _ 
13. Hu your household WIier been lalal la Ibo 
past 2 years? 
__ Yea __ No 
APPENDIXB 
INSTITUTIONAL REVIEW BOARD 
103 
Date: 06-08-97 
OKLAHOMA STA TE UNIVERSITY 
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Approval Status Recommended by Reviewer(s): Approved 
ALL APPROVALS MAY BE SUBJECT TO REVIEW BY FUil. INS'ITIUTIONAL REVIEW BOARD AT 
NEXT MEETING, AS WELL AS ARE SUBJECT TO MONITORING AT ANY TIME DURING TIIE 
APPROVAL PERIOD. 
APPROVAL STATUS PERIOD VALID FOR DATA COLLECTION FOR A ONE CALENDAR YEAR 
PERIOD AFTER WIIlCH A CONTINUATION OR RENEW AL REQUEST IS REQUIRED TO BE 
SUB:MI'ITED FOR BOARD APPROVAL. 
ANY MODIFICATION~ TO APPROVED PROJECT MUST ALSO BE SUBMITI'ED FOR APPROVAL. 
Comments,. Modifications/Conditions for Approval or Disapproval areu follows: 
This application is exempt The study is analyzing apparently anonymous extant data. 
Date: June 10, 1997 
Date: 08-04-97 
OKLAH0~,1A STAl'E UNIVERSITY 
INSTITIJTIC~1AL REVIEW BOARD 
HUMAN SUBJECTS REVIEW 
Proposal Title: HAW CREEK AGRICULTURAL PRODUCER SURVEY 
Principal lnvestigator(s): James P. Key, Troy A Pierce 
Reviewed and Processed as: Exempt 
Approval Status Recommended by Re\'iewer(s): Approved 
105 
IRB#: AG-98-003 
ALL APPROVALS MAY BE SUBJECT TO REVIEW BY FULL INSTITUTIONAL REVIEW BOARD AT 
NEXT MEETING, AS WELL AS ARE SUBJECT TO MONITORING AT ANY TIME DURING rnE 
APPROVAL PERIOD. 
APPROVAL STATUS PERIOD VALID FOR DATA COLLECTION FOR A ONE CALENDAR YEAR 
PERIOD AFfER WffiCH A CONTINUATION OR RENEWAL REQUEST IS REQUIRED TO BE 
SUBMITIED FOR BOARD APPROVAL. 
ANY MODIFICATIONS TO APPROVED PROJECT MUST ALSO BE SUBMITl'ED FOR APPROVAL. 
Comments, Modifications/Conditions for Appro,·al or Disapproval are as follows: 
Date: August 5, 1997 
Date: 10-28-97 
OKLAHOMA STATE UNIVERSITY 
INSTITt.ITIONAL REVIEW BOARD 
lRJMAN SUBJECTS REVIEW 
IRB#; AG-98-010 
Proposal Title: BARNITZ CREEK AGRICULTURAL PRODUCER SURVEY 
Principal Investigator(s): James P. Key, Troy A. :i."ierce 
Reviewed and Processed u: Exempt 
Approval Status Recommended hy Reviewer(s): Approved 
106 
ALL APPROVALS MAY BE SUBJECTtO REVIEW BY FULL INsntunONALREVIEWBOARD AT 
NEXT MEETING, AS WELL AS ARE SUBJECT TO MONITORING AT ANY TIME DURING T".dE 
APPROVAL PERIOD. . .. 
APPROVAL STATIJS PERIOD VALID FOR DATA COll.ECTIONFORA ONE CALENDAR YEAR 
PERIOD AFTER WHICH A CONTINUATIONbRRENBWAL REQUEST IS REQUIRED TO BE . 
SUBMITIED FOR BOARD APPROVAL: . . . 
ANY MODIFICATIONS TO APPROVED PROJECT MUST ALSO BE SUBMlTIED FOR APPROVAL. 
Comments, Modlficatio'!ls/Conditions for Approval or Disapproval are u follows: 
COMMENTS: · 
>This project presents "minimal risk" factors to participants. 
>Confidentiality is maintained through the use of anon~ surveys. 
SUGGESTIONS: 
It appears that the second survey has· already been disseminated (Summer 1997). If it has not, it is suggested that 
an infonnation letter about the study be provided to subjects when obtaining verbal consent. 
Chair oflnstituti 
cc: Troy A Pierce 
Date: October 30, 1997 
Thesis: 
VITA 
Troy Alen Pierce 
Candidate for the Degree of . 
Doctor of Philosophy 
AN EVALUATION OF MANAGEMENT PRACTICE USAGE AND 
WATER QUALITY EDUCATION IN SELECTED OKLAHOMA 
WATERSHEDS 
Major Field: Agriaiitural Education 
Biographical Data: 
PersonalData: Born in Wichita, Kansas, on October 28, 196S, son ofLe M~eown 
and James Pierce. 
Education: Graduated Edmond Memorial High School, Edm,o~ OJdahoma, May, 
1984; received Associate of Arts degree from Seminole Community College, 
Sanford,Florida, August, 1990; graduated from the University of Central 
Florida, Orlando, Florida, December, 199Z with a Bachelor of Science degree 
in Molecular Biology and Microbiology; graduated from Oklahoma State 
University, Stillwater, Oklahoma,·July, 199S,.with aMaster of Science degree 
in Agricultural Education; completed requirements. for the Doctor of Philosophy 
in Agricultural Education, Oklahoma Staie University in December,· 1997. 
Professional Experience: House Manager for the Orlando Science Center, Orlando, 
Florida, 1991-1992. Biological Technician for USDA, ARS, US Horticultural 
Research Lab, Orlando, Florida, 1992-1993. Student Professional for the 
Department of Horticulture, Oklahoma State University, 1994 to 199S. 
Agriculture Experiment Station Research Assistant, 1995 to present . 
. Organizations. and Awards: Phi Theta Kappa, Phi Delta Kappa, and Gamma Sigma 
Delta. Parlett award for outstanding chemistry student, 1990. OSU GSA 
President 1996/97. NAGPS Board ofDirectors, 1997. 
